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.PAINTING THE BODY. 



X HE Turks have a black powder, made of a 

mineral called alcohole, which, with a fin^pen- 

4^11, they lay under their eye-lids, so m to colour 

X0liiem black, whereby the white of the eye is set 

^qff whiter. With the same powder they colour 

>,^also the hairs of their eye-lids, and lye-brows, 

^ which they draw into arches. And Xenophon 

relates, that the Medes used to paint theil eyes. 

C^'^he Turks, with the same tincture, black the 

O^ir of their heads and beards. And many with 

us, who are grown grey, and yet would appear 

young, make their hair black, by combing it with 

a leaden comb, or the like.* The Chinese, who 

* Bat a much better way, for this purpose, is to use the 
cominoH solution of silver, well diluted with water ; which 
appears to b^ the preparation, soid in London, for tumiur 
red ^ other coloured hair to a Wutiful brown or black. 
VOL. II, B 



are olive-coloured, paint their cheeks scarlet, 
especially the emperor and grandees. Generally 
barbarous people, that go naked, not only paint 
themselves, but pounce and raise their skin, so 
that the painting cannot be taken out, and make 
it into works.**^ So do the West Indians, and so 
did the anciient Picts and Britons; whence it 
seems that men would have the colour of birds' 
feathers if they could, or at least gay skins instead 
of gay clothes. 

PASSIONS. 

Thb passions of the mind make tiie following 
' impreisions upon the body : fear causes, 1. pale- 
ness, 2*. titmbling, 3. erection of the hair, 4« 
starting, and 5. shrieking. The paleness pro- 
ceeds hence, that the blood runs towards the 
centre, tqi' succour the heart ; the trembling 
hence, that by the fiigjit of. the spirits inwards, 
the external parts are deserted and forsaken ; 
erection of the hair is caused by the closing of 
the pores of the skin, whence the hair that be- 
fore lay aslope must needs rise. Starting is bolli 
an apprehension of the thing feared, and an en- 
quiry in the beginning t^at the matter should 

• This is frequently practised, by pricking holes in the 
slin with a needle, and rubbing pulverized g\|np9wder upon 
the part. ' ' ^\ 



be, wheBce it is both a motion of shrioltiDg and 
a motion of erection ; therefore when a man 
would listen suddenly to any thing, he starts, for 
the starting is an erection of the spirits to attend • 
Shrieking is an appetite of expelling that which 
suddenly strik.es the spirits ; for many motioni, 
though unable to expel what is hurtful, are yet 
offers of nature, and cause motions by consent, 
as in groaning, or crying out, upon pain.* 

Grief and pain cause 1. sighing, 2. sobbing, 
3. groaning, 4. screaming, 5. roaring, 6, tears, 
7. distortion of the face, 8. grinding of the teeth, 
and 9. sweating. Sighing is caused by drawing 
in a greater quantity of breath, to refresh the 
heart that labours, like taking a large draught when 
one 19 thirsty. Sobbing is the same thing, but 
stronger. Groaning, screaming, and roaring are 
caused by an appetite of expulsion; for when 
the spirits cannot expel the offending subject in 
striving to do it by the motion of consent, they 
expel the voice, and this happens when the spi- 
ilts yield, and cease to resist ; for if we constantly 
x^sfsm pain, we should not groan. Tears are 
caused by a contraction of the ^spirits of the 
brain, constringing the moisture thereof, whence 
tears are sent into the eyes ; and this contracti- 

* It is worth observing how close and ttrObg the foimdativ 
ons are here laid for a philosophical history of the passions. 
B 2 



on or compression causes also wringing of the 
bands ; for wringing is a gesture of expressing 
moisture. The distortion of the face is caused 
by a struggle, first, to bear and resist, and then 
to expel, which makes the parts first knit, and 
afterwards open. Grinding of the teeth is like- 
wise caused by collecting the spirits to resist* 
which makes the teeth also set hard one against 
another. Sweating also is a compound motion 
from the labour of the spirits, first to resist and 
then to expel. 

Joy causes, 1 . a chearfulness and vigour in 
the eyes ; 2. singing, leaping, dancing, and some- 
times tears : all these are (he effects of the dila- 
tation and eruption of the spirits into the exter- 
nal parts, which makes them more live^ and 
brisk. Excessive sudden joy has caused present 
death ; while the spirits diffused themselves so 
much, they could not retreat again. Tears are 
the effects of compressing the lachrymal glands, 
upon the dilatation of the spirits : for compres- 
sion of the spirits causes an expression of the 
moisture of the eyes by consent, as in grief; but 
IQ j<>y9 it works by propelling the moisture, when 
the spirits dilate, and occupy more room.* 



* See Boerhaave's Institutiones MedicCj page 978. De 
yoce> Loqaelo, CaiitB> Risu, &g. 



Anger causes, 1. Paleness in some, and the 
going of the colour in others 5 also, 2. trembling; 
3. swelling ; 4<. foaming at the mouth ; 5. stamp- 
ing with the feet, and bending of the fist. Pale- 
ness and the going and coming of the colour are 
caused by the heat of the spirits about the heart, 
which, to refresh themselves, call in more spirits 
from the outward parts. And if the paleness be 
alone, without sending forth the colour again, it 
is commonly joined with some fear ; but in 
many there is no paleness at all, only a redness 
about the cheek, which arises from sending forth 
the spirits in an appetite of revenge. Trembling, 
in anger, proceeds likewise from a calling in of 
the spirits, and happens commonly when anger 
is joined with fear. Swelling proceeds from a 
dilatation of the spirits by over-heating; and 
from a liquification, or boiling of the humours 
thereupon. Foaming at the mouth proceeds 
from the same cause, being an ebullition. And 
stamping, and clenching of the fist, proceeds 
from an imagination of the act of revenge. 

L^ht displeasure or dislike causes, 1. shaking 
oif the head ; 2. frowning, and knitting of the 
brows. These effects arise from the same causes 
as trembling and horror, viz. the retiring of the 
spirits, but in a less degree : for, the shaking of 
the head is but a slow and definite trembling, and 
B 3 



a gesture of sUght refusd ; we see alio that dis- 
like often causes that gesture of the hand we use 
upon refusing a thing, or warning it away. The 
frowning and knitting of the brows is a gather- 
ing of the spirits to resist in some measure ; and 
•knitting of the brows follows upon earnest thou^t 
of any thing, though it be without dislike. 

Shame causes 1. blushing; and 2. a down- 
cast look. Blushing is the resort of blood to the 
lace, which, in the passion of shame, is the part 
that labours most ; and though blushing will ap- 
pear in the whole breast,' if naked, yet it is but 
in passage to the face. The down»cast of the 
eyes preceeds from the reverence a man bears to 
others ; so that, when he is ashamed, he cannot 
endure to look stedfastly upon them : and both 
blushing and the casting-down of the eyes, are 
greater when we appear before a number, and 
likewise when we come before great or reverend 
persons,* 

Pity sometimes causes 1, tears, and 2. a side 
cast of the eye : tears here come from the same 
cause they do in grief; for pity is but grief in 
another's behalf. The side-cast of the eye is a 
gesture of aversion, or an unwillingness to be- 
hold the object of pity. 

* Ore Pompeii quid moUiiu ? Nunqnam enin non coram 
plaribus erabait. 



Woodier cmiaes, 1. ustooisfament, or an im- 
moveable posture of the body; 2. casting up of 
the eyes, and lifting np of tbe hands. Astonish- 
meixt is caused rhy fixing tbe mind upon one ob- 
ject of tboQght, whence it does not expatiate as 
usual ; for, in wonder, ihe spirits .fly not, as m 
fear, but only s^tle, and b0come less apt to 
move. Casting up of the eyes and lifting ap of 
the hands is a kind of appeal to the Deity, or the 
author, by his power and providence, of great 
wonders. 

Laughing causes aT dilatation of the moutii 
and lips ; a contini^ expulsion of the breath, 
with a loud noise, which makes the interjection 
of laughter; and, if violent and continued, 
shaking of the breast and sides, and running of 
the eyes with water. Langlnng can scarce be 
caUed a passion, as having its sonrce from the 
intellect; for, in laughing, there always precedes 
a concdt of somewhat ridiculous, and therefore 
is proper to man. The cause of laughing is but 
aliglit touch of the spirits, and not so deep an 
impression as in other passions ; whence it may 
be excited, and that io great violence, barely 
by ticUing some parts of the body ; and men, 
evenin a grieved state of mind, cannot some- 
times forbear laughing. It is always joined with 
some degree of delight, and therefore has an 
affinity with joy, though it be a much lighter 
B 4 
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motion.* Its objects arc deformity, absurdity, 
a witty turn, or the Hke» 

As to the causes of the effects before-mention- 
ed, viz. the dilatiiion of the mouth and lips, the 
coiAinued expulsion of the breath and voice, and 
Ifce shaking of the breast and sides, they all pro- 
ceed from the sudden dilatation of the spirits. 
Suddenness has here a great share; for any 
shrewd turn that lights upon another, or any de- 
l&mity, &c. moves laughter in an instant, which, 
after a little time, it does not ; thus we cannot 
laugh at a stale jest, but only while it is new. 
And even in tickling, if you tickle the sides, and 
give warning, or give a hard and continued touch, 
it does not move laughter so much. 

Lust occasions a flagrancy in the eyes, and a 
priapism. The cause is, that in lust, the sight 
and touch are the things desired, and therefore 
the spirits resort to those parts which are most 
affected. And note, in general, that the spirits, 
in all passions, resort most to the parts that la- 
bour most, or are most affected, as, in the last 
mentioned, they resort to the eyes and parts of 
generation ; in fear and anger, to the heart ; in 
shame, to the face ; and in slight dislikes, to the 
head.f 



-* Res severa est verum gaudium. 

4 The author has many things relating to the history of the 



PENETRATION. 

The emptiness of several bodies, and their 
appetite . to take in others, is a deep considera* 
tion. Air takes in light, sounds, smells, and va- 
pours with a kind of thirst, as not satisfied with 
its own consistence, else it would never receive 
them so suddenly and easily. Water and all 
liquors take up dry and terrestrial bodies; and 
dry bodies drink in waters and liquors, that one 
is a glue to the other. Parchments, skins, cloth, 
&c: drink in liquors, though themselves are en- 
tire bodies, and not comminuted, as sand and 
ashes are, nor apparently porous. Metals them- 
selves readily receive the aquae fortes, and the 
aquae fortes readily penetrate into metals and 
stones. That menstruum will touch gold, which 
will not touch silver, and vice versa. Nay gold, 
which seems to be the closest and most solid 
body in nature, greedily drinks m quicksilver. 
And it seems that this reception of other bodies 
is not violent, for it is often reciprocal, and, as 
it were, with consent. Of the cause hereof, and 
to what axiom it may be referred, consider 

passions in his Sapicntia Veterum and Moral Essays. See 
also the De Augmentis Scientiarum, Sect. II» or the fable of 
Bacchus, And again. Sect. XX. and XXI. of ethics, &c. 
Consult likewise Mr. Hutchinson's late Discourse of the 
Passions. 
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attentively.* For the quaint assertion, that 
*^ Matter, like a common strumpet, covets all 
forms/' is but a roving notion. Flame alone, 
tfikes in no other body ; but either overcomes 
or turns other bodies into it, as by conquest ; 
or dies, and goes out itself.f See the articles. 
Nature^ Spirits, and Sympathy. 

* The Tulgar physics tcaroe take notice of any siieb 
tbing as that here mentioned ; though it may deservediy 
seem to constitute the very essence pf natural philosophy ; 
as shewing by what particular powers^ and principles, all 
material things are separated^ and held together. Certain- 
ly the doctrine of menstruums, which has hitherto been 
chiefly confined to a few chemical operations, should be set 
hee, wod extended to all natural bodies ; so as to discover 
^ the laws of their cohesion, union, separation, mixture, and 
conversion ; or the whole process of nature, in conserving 
and repairing, and changing the bodies of the universe : the 
physical causes whereof will probably be found to be nu- 
merens particular laws of attraction and repulsion ; as, for 
want of more precise and accurate notions, we are obliged 
to call them. And if, at length, the whole of this compre- 
hensive doctrine can be reduced to an axiom ; might not 
that axiom contain the true, physical, or efficient cause of the 
various forms and appearances of bodies ? But this is antici- 
pating too much ; unless it were to intimate what discove- 
ries are still behind ;aiid-ffii§^ be fatioaally expected, if the 
author's method of enquiry were diligently pursued. 

t This subject highly deserves a vigorous prosecution : and 

by way of ppening to the enquiry, it might be proper' to 

consult the Chapter of Menstruumsin Boerhaave*s ChemU- 

-'. The Philosophical Transactions, the French Memoirs, 
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PERCOLATION. 

It is obsenred in some parts of Africs* that 
after a. time, the water in pits, dug on the sea- 
fthore, will grow brackish again. For at length 
the very sand, through which the salt-water paa^ 
868, becomes saline ; and so the strainer itself is 
infected. The remedy therefore is, to dig new 
p^s when the old grow brackish ; and thitf 
change the strainer. 

If a pit be sunk upon the sea-shore, deeper 
than the low- water mark ; but with its mouth 
somewhat above the high- water mark ; as the 
tide comes in, the pit will fill with water, fresh 
and potable* This is commonly practised upon 
the coast of Barbary ; where other fresli water 
Is wanting. The thing was also put in practice 
by Caesar, who when besieged in Alexandria, 
having the sea-water turned upon the wells; 
thus saved his army in despair. But Cassar mis- 
took the cause, in supposing that all sea-sands 
had natural springs of fresh water; for the pit 
here fills, as the tide rises. 

Salt water has been passed through earth, and 
ten vessels^ one within another; yet without 



Hti Boyle, Dr. Hook, and Sir Isaac Newton, afTord 
hints to this purpose ; especially with regard to the conyciw 
sion of bodies mto light, and light into bodies, &c. 
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losiog its saltness, so as to become potable : bat 
salt-water, strained tbroogh a greater Dumber of 
vessels, bas become fresh: which experiment 
seems to cross that other of pits, though but in 
part ; if it be true, that more repetitions do the 
thing. • 

It is here worth nothing, what poor imitations 
are made of nature, in the common course of 
experiments; unless conducted by judgment, 
and some good light of axioms.t For first, 
there is a great diflference "between passing water 
through many small vessels ; and through such 
a space, as between low-water, and high-water 
mark. Secondly, there is a great difference lie- 
tween earth, and sand ; for all earth holds a kind 
of nitrous salt, t from which sand is free. Be- 
sides, earth does not strain the water so fine as 



« This method of percolation per asceDsum^ though so 
large a bed of sand as the difference betwixt low and high 
water mark, is impracticable at sea ; whence certain preci- 
pitations, and distillations, have been proposed for sweeten- 
ing salt-water in long voyages : but these methods also 
seem deficient in point of commodiousness and practicabili- 
ty. If the thing be greatly wanted, men might perhaps do 
well to have their eyes upon artificial congelation ; and the 
ways of procuring it in any time of the year. 

t See the Novum Organum, Part II. Sect. I. 

% Has this salt been obtained, from all earths, by wash- 
Mig, boiling, and the common process for crystallisation I 
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saDd. Lastly, in transmitting the sea-water into 
pits the water rises ; but in the transmission of 
it through vessels, it falls. Now the Salter part 
of water goes to the bottom : and, therefore, no 
wonder if the straining of sea- water by descent, 
should not make it fresh. Again, the very dash- 
ing of the water, if it comes fcom the sea, is 
more proper to strike off the salt part, than 
when the water slides of its own motion.* 

Percolation seems a good kind of separation ; 
not only of thick from thin, and gross from fine; 
but of more subtile natures. It also varies ac- 
cording to the body through which it is made ; 
thus, through woollen, the liquor leaves its fatness 
behind ;t through sand, its saltness, &c. 

The dear gum of trees, is but a certain juice 
of the tree, finely strained through the wood 
and bark. In like manner, Cornish-diamonds, 
and rock-rubies, are the fine exudations of 
Blone. 



* These particnlars Reserve to be atteotivelj considered; 
to shew their justness^ and lead to farther discoveries, with 
lelation to the sweeteuing of sea-water ; and other opera- 
tions. 

f Thus in distilling from malt-wash^ as they call it, a> 
thick woollen strainer separates a large quantity of jiilsome 
unctuous m^atter, that would otherwise render the spirit nan- 
teous and fetid. 
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The fMitbers of birds are of more Itvi^y cok 
. lours, th8D the hairs of beast ; for no beast his 
any fine azure, or carnation hair. Aristotle 
gives this reason for it ; that birds are more ia 
the san, than beasts ; which is manifestly false : 
fot cattle are more iu the sun than birds, that 
commonly live in covert. The true cause may 
be, that the excrementitious moisture of living 
creatures, which makes as well the feathers iti' 
birds, as the hair in beasts, passes in birds thro' 
a more delicate strainer, than in beasts: for 
fealhers pass through quills ; and hair, through 
^ia 

The clarifying of liquors by adhesion, is an 
inward percolation,* and effected, when some' 
cleaving body is mixed and agitated with li- 
quors ; whereby the grosser part sticks to that 
cleaving body : whence the finer are freed from 
the grosser. So the apothecaries clarify their 
syrups by whites of eggs ; which gather all the 
dregSi and grosser parts of the juices to them : 
and the syrup being set on the fire, the whites 
themselves harden, and are taken off. So ip-^ 
pocrass is clarified by mixing it with milk ; stir- 



* Where the sthliner passes through the body of the li^ 
q6ior, cfitfryiAg down the gAMSer parts along with it^ as in ft- 
net. 
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ring it about, and then passing it through a wool- 
len bag : the cleaving nature of the milk, draw- 
ing the powder of the spices, and grosser parts 
of the liquor to it ; so that in the passage they 
stick to the woollen bag. 

The clarifying of water, is itn experiment 
tending to health ; besides the pleasure of the 
eye, when water appears crystalline. This is ef- 
fected by placing pebbles at the head of tlie cur- 
rent ; that the <vater may strain through them.* 

Perhaps, percolation not only causes clearness 
and splendour, but also sweetness of odour ; for 
this follows as well as clearness, when the finer 
parts are separated from the grosser. So the 
sweat of men, who have much heat, much ex- 
ercise, clean bodies, and fine skins, smells sweet; 
as was said of Alexander ; and we commonly 
find that gums are odoriferous.t See the arti- 
cles, Clari^atUm^ Drinksy SaU-Watery and Sepa- 
ration, 

* It is common in Italy and Holland to use filterings 
stones, cat into a kind of mortars^ for clarifying water ; and 
some have them also in England. See the article CUrificoF- 
Hon. 

f This observation might be also extended to tastes : thus 
Wines« &c. taste much finer ibr being clarified. And who- 
ever ^lall prosecute tl^ enquiry of percolation, in a variety 
of subjects, may doubdess discover many considerable 
thiags with regard to refinements.. Thus in particular, tUt 
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FILOSITT. 

Beasts are more hairy than men, and savages 
more than tlie civilized : but the plumage of 
birds exceeds the pilosity of beasts* The cause 
of greater smoothness in men is not any great 
heat and moisture, though that indeed may oc- 
4:asion pilosity ; but there is requisite to pilosi- 
ty, not direct heat and moisture, so much as ex* 
crementitious heat and moisture : for whatever 
assimilates, goes not into the hair : and excre- 
mentitious moisture abounds most in beasts, and 
savages. The plumage of birds has much the 
same cause ; for birds assimilate less, and dis- 
charge more than beasts : their excrements be- 
ing liquid, and their flesh generally more dry. 
Besides, they have no organs of urine ; so that 
all their excremeutitious moisture goes into the 
feathers: whence it is no wonder, birds should 
commonly be better meat than beasts, because 
their flesh assimilates finer, and secretes more 
subtiily. Again, the head of a man is hairy at 
his birth ; .which no other part of the body is. 
The cause may be want of perspiration ; for 
much of the matter of hair, in other parts of 



refinement of borax, which has proved a very gainfiit busi- 
ness to some, depends upon a proper percolation. So does 
the refiniag of sugar, manna, tartar, and numerous drugs. 
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tlie body, goes off by insensible perspiration. 
Besides, the skull being of a more solid sub* 
stance, nourishes and assimilates less* and ex- 
eernsnsore; so likewise does the skin. We see 
also, that hair comes not upi>n the palms of the 
hands, nor the^oles of the feet ; which are parts 
more perspirable : and children are not hairy ; 
because their skins are more perspirable. * 

PLAGUE. 

DuKiNO the late pkgue, there were found in 
several ditches, and low grounds about London, 
ipany toads, that had tails, two or three inches 
long ; whereas toads usually have po tails at all. 
This shewed a great disposition in the soil and 
air, to putrefaction, it is reported likewise, 
that roots, as carrots and parsnips, are mor% 
sweet and luscious in infectious years than ordi- 
nary.f 



* This article has relation to a physical aimtomyj which 
seeiDs scarce hitherto begun ; I mean the investigation of tfa« 
phy«ical causes of the phenomena of naimal bodies. y^V 
the causes hitherto assigned in anatomy are rather final than 
physical 3 and have a greater regard lo the remote wisdom, 
and contrivance, shewn in the fracture of the paru, than 
the direct, and immediate manner of their formation j or Xiifi 
true process and operation of nature used therein. 

4 The same has been said of fruits, as cherries, &c. and 
it is usual in infectious seasons, for the multitude to aaawe 
VOL. II. C 
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"Those years have been noted for pe8tilent»ry 
and unwholesome, wherein there were great 
numbers of frogs, flies, locusts, &cc. For thes» 
creatures being engendered of putrefaction ; aa 
abundance of them shew a general disposition 
of the year, and constitution of the air, to dis- 
eases, that proceed from putrefaction.* 

The plague is often said to be catched without 
any manifest indication ; and they report, where 
it is found, that it has the scent of a mellow ap- 
ple, or of May-ftowers. It is also received, that 
the smell of ftowers, ripe and luscious, are bach 
in the plague; such as white lilies, cowslips^ 
and hyacinths. 

The plague is not easily received by those that 
continually attend tlie sick j as physicians, &c. 
nor by such as take antidotes ; viz. mithridate^ 
juniper-berries, rue ; or hold in the mouthy an* 
gelica, zeodary, &c. o** use tar, galbanum, and 
the like, in perfumes ', nor again by old people^ 
and such as are of a dry and cold complexion » 

•ome one thing or other ; hut with what justnes» is not 90 
certain. 

* Does the plague proceed from direct putrefaction ; or 
some more latent cause ? To determine this, so as to forat 
aiioms, and sure rules of practice, t-equires a rigid enquiry ; 
which seems hitherto scarce attempted. For they are gene- 
rally hut crude ohservations, jejune experiments, and super- 
ficial notions^ that have been published upon this subject. 

5 
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On the other hand ; the plague soonest seizes 
those that come out of the fresh air; those that 
are fasting ; and children. It is likewise noted 
to go in a hlood, more than from stranger X» 
stranger,* 

POISONS. 

The most pernicious infection, next the 
plague, is that of a jail ; where prisoners have 
been long kept close, and unwholesome. Of 
this we have had experience, twice or thrice, in 
my time ; when the judges, and many of the 
attendants, sickened upon it, and died. It were 
therefore prudent in such cases to air the pnson,^ 
before the prisoners are brought out. 

If such destructive smells may be made by 
art, they must, probably, consist chiefly of 
man's flesh, or putrefied sweat ;t for those ill 

* These particulftn seem remarkably confirmed by Die- 
merbroeckS Account of the Plague at Nimwegen. See alao 
Mr. Bojrle's Treatise of Effluvia; and the articles Air and 
ToiMont, 

+ What" certainty is there in these conjectures? It is in- 
deed said to this day, that the most destructive poisons of the 
Indians are prepared from roan's flesh ; which, to have any 
such effect, must probably be putrefied ; and used in the 
height of the putrefaction. We know that putrefied eggSj 
and animal juices, have a poisonous quality ; and mighty 
perhaps, prove mortal, barely by the smell. See the Pro*" 
cesses upon Animals, in Boerhaave's Chemistry. 
c2 
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iMlours which the nostrils immediately abhor 
And expel, are not the movt pernicious; but 
such as have some similitude with the body ; sq 
that they imperceptibly insinuate themselves, and 
betray the spirits. 

There may be great danger in using such com- 
positions at large meetings of people, within 
doors ; as in churches, at arraignments, at plays^ 
solemnities, and the like : for poisoning of air. 
is no less dangerous, than poisoning of water; 
which was practised by the Turks in the wars ; 
and by Emmanuel Comneuus upon the christi* 
ans, when they passed through his country to 
the Holy Land. And this poisoning of air is 
the more dangerous in concourses of people, be- 
cause their breath promotes the reception of the 
kifection ; and therefore when any such thing is 
suispected, those public places should be perfum- 
ed before the assemblies meet. 

The poisoning of particular persons by odours, 
has been practised in perfumed gloves, or the 
like : and probably they mix the poison with 
some sweet smells, which also make it the sooner 
received. Plagues too have been raised by 
anointing the chinks of doors, and the like ;♦ 

* I siippose this is aieant of aBomting them with the mat- 
tor of the plAgue-sorei, or other corrupt and excremeatki- 
eus parts of. « body infected. 
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eot so much from the touch, as becaase it it 
coromon for meo, when they find any thing wet 
upon their fingers, to put them to their nose t 
which one sliould therefore beware of. The best 
of it is, that these compositions for infecting the 
air, cannot be made without danger of death ta 
the makers : but then, they may have antidotea 
to preserve themselves ; so that, men ought not 
to be too secure. 

The French report,, that at the siege of Naples* 
there were certain wicked merchants, who bar-« 
felled up man's flesh, and sold it for tunny; 
which proved the cause of the venereal disease.^ 
And it is certain, that the cannibals in the W«^st 
Indies, eat man's fiesh ; and the West Indies, 
when first discovered, were over- run with this 
distemper : and the most mortal poisons,^ prac* 
tised by them, have some mixture of the blood, 
or fat, or flesh of man. 

Great plagues have arisen, in several coun- 
tries, from the putrefaction of great swarms of 
dead grasshoppers and locusts, thrown in heaps, 

* The true cause of this distemper seems still uncertain ; 
after all the enquiry thtit has been made after it. The prin- 
cipal reason of the uncertainty seems to be, that every en- 
quirer carries bis own idol, or some pre-cooceived notion^ 
^Icmg with him ', iQ which he wrests )iU the facts and pbe^ 
nomena. ... 

C3 
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And damps frequently happen in mines ; which 
kill either by suffocation, or the poisonous nature 
of the mineral : and those who deal in refining^ 
or other works about metals and minerals, have 
their brain hurt and stupefied, by the metallic 
Tapours. And it is observable, that quicksilver 
ilies to the skull, teeth, or bones ; insomuch, that 
gilders usually hold a piece of gold in their 
mouths, to attract the quicksilver : and tliis gold 
they afterwards find to be whitened. There are 
also certain lakes and pits, as that of Avcrnus, 
whibh poison the birds that fly over them ; or 
men that stay too long near them. 

The vapour of charcoal, or seacoal, in a close 
room, has killed many : and is the more dan- 
gerous, because unattended with any ill smell, 
but steals on by degrees ; inducing only a faint- 
ness. When the Dutchmen wintered in Nova 
Zembla, and could gather no more sticks, they 
made a fire of some sea-coal they had ; where- 
with at first they were much refreshed : but soon 
after, there grew a general silence, and indispo- 
sition to speak, among them ; when immediately 
one of the company fainted ; whereupon suspect- 
ing what it was, they opened their door to let in 
tlie air : and thus saved themselves. The effect 
- wrought by the inspissation of the air; 
of the breath and spirits. The like hap-» 



pens in rooms* newly plaistered, if a fire be made 
in them ; by which means the emperor Jovinia- 
nus lost his life** 

POSTURES. 

Lying, not upright, but hollow, from the 
make of the bed ; or with the legs gathered up, 
from the posture of the body, is the more whole- 
some ; because thus the stomach is better assist* 
;<ed ; as being less pensile : and we see, that iu 
weak stomachs, it is useful to lay the legs high, 
^nd the knees almost to the mouth. So galtey- 
slaves, notwithstanding their misery otherwise, 
•are commonly lat and fleshy ; because the sto- 
4aiach is somewhat supported in sitting : but is 
pensile in standing or going. Therefore to pro- 
long life, it is proper to chuse those exercises 
wherein the limbs move more than the stomach 
and belly; as in rowing,f &c. 

Megrims and giddiness happen rather upon' 
rising after long sitting, than while one sits ; be- 



* This death is said to have befallen many others, iipom 
entering rooms that were kepc close whilst the fire was burn- 
ing -to air them. For air becomes poisonous by passing 
<<hrottgh fire; as is now commonly known, from the oir- 
immp ; though the cause is not satisfactorily discovered. 

+ See the author's History of Life and Death. 
C4 
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cause the vapours, which were gathered by st^ 
tingy fly more into the headi ut>on sudden mo- 
tion. 

Leaning long upon any part makes it numb, 
and, as we call it; asleep : because the compres- 
sion of the part, suffers not the spirits (o have 
ecciSfts ; and therefore, as the part comes out of 
this numbness, we feel a pricking, which may be 
caused by the re-entrance of the aptrits,* 

PRESERVATION. 

ITiE a stock -gilly-flower gently upon a stick, 
and put it into a gkss of quicksilver ; so that the 
flower may be covered : then lay a little weight 
updn the top of the glass, to keep the stick 
^ down; and after four or five d&y^j you sliall 
find the flower fresh, and the stalk harder, or less 
ttexible, than it was. By comparing this with 
another flower, gathered at the same time, the 
fact will be more manifest. Whence it appears, 
that bodies may be excellently preserved in 
quicksilver ; and not only preserved, but also 
indurated by the coldness of the quicksilver : 
for though the freshness of the flower may be 
merely owing to conservation ; yet the stiffness 
of the stalk, is owing to induration, from the 

• This subject may ddsertc stn acctirateen^iry. 
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coldness, as it should seem^ of the (juickBil- 
ver.* 

Earthen bottles filled with different liquors, 
and well stopped^ were hung in a well of twenty 
fathc^m deep : and some bottles were let down 
4nto the water; whilst others were suspended 
within about a fathom of its surface. The li* 
quors were beer, wine, and milk. The beer 
and the wine, as well within the water as above 
it, were not palled or deadened at all ; but some- 
what better tlmn bottles of the same liquor kept 
in a cellar; though such as hui^ above the water 
were apparently the best: and the beer thus 
treated flowered a little ; whereas that under 
water did not ; though it was fresh. The milk 
aoured, and began to putrefy. Yet there is a 
village near Blois, where, in deep caves, they 
thicken milk ; so that it becomes very pleasant; 
which was one reason of our trial, though it did 
not succeed. Perhaps the milk, exposed in 
those caveS; is first boiled : it were proper there- 
fore to try it with boiled milk, and with cream : 
for milk is such a compound body of cream, curds 
and whey, that it usually turns and dissolves. f 

• Tliis experiment should by aH means be repeated, vari- 
fdj, and extended to other bodies. See the article Anni- 
kiUition, 

♦ We noted above, under the article MUh, that the Kh^ 
tory of the Dairy was^eatly wanting ; and riuall here add. 
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Pluck damask-roses, and dry them upon m 
lead, or terrace, ia the hot sun ; between the 
hours of twelve and two. Then put them into 
a sweet, dry glass, with a narrow mouth ; pres- 
sing them close together ; but without bruising : 
stop the glass tight ; and the roses will thus re- 
tain, not only their smell in perfection, but like- 
wise their colour fresh ; for a year at least. Note, 
that nothing destroys any plant, or other body so 
much, whether by putrefaction, or arefaction, as 
the adventitious moisture, that hangs loose in 
the body ; unless drawn out : for this moisture 
carries away the radical moisture, when itself 
goes off.* Whence also in living creatures, mo* 
derate sweat preserves tlie juices of the body.f 
Note, that the roses, when fully dried, as above- 
mentioned, have little or no smell ; so that their 



that the author has given several excellent hints relating to 
it ; more, perhaps, than any one would expect, who has so 
attentively considered the subject, as to see that it liters 
deep into chemistry, and natural philosophy. 

* This is an observation of great importance in natural 
philosophy ; and particularly useful to chemists, apotheca- 
ries, druggists, perfumers, &c. whence it might deserve to 
be explained, illustrated, and verified, by a large induc- 
tion. 

t This also deserves to be explained along with the rest; 
and, indeed, the former observation is so general, as to 
seach the bodies of all the three kingdoms. 
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odour here is a secondary odour^ that issued 
l^om the flowers afterwards. 

'Tis strange, and deserves a careful observa- 
tion,how longcarcasses may continue uncorrupt- 
ed, and in their own dimensions ; as in the mum- 
mies of Egypt : which have some of them lasted, 
as is conceived, three thousand years. Tis true, 
they take out the brains and entrails, which are 
the parts aptest to corrupt : but the flesh itself is 
a soft cbrruptable substance. It should seem, 
that putrefaction, which we conceive to be so 
natural a period of bodies, is but an accident ; 
and that matter hastens not so fast to corruption 
as is supposed. Whence bodies included in am- 
ber, quicksilver, balsams, wax, honey, gums, 
and perhaps in conservatories of snow, &c. are 
very long preserved. 

If we provide against the three following causes 
of putrefaction, bodies will not corrupt * : the 
first is, that the air be excluded ; for air under- 
mines the body, and conspires with its spirit to 
dissolve it. The second is, that the adjacent bo- 
dy be heterogeneous to that designed to be pre- 
served ; for if nothing can be received by the 

* Tt cumot well be too often inculcated, that to know 
the cause of things, is obtaining directions for stopping or 
over-ruling them ; as also for employing them as agents 
in producing effects. See the Kovum Organum, part II. 
ject. I. 
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one, nothing can issue from the other : such bo<- 
dies are quicksilver, and amber, with regard to 
herbs» flies, &c. The third is, that the body to 
be preserved, be not so gross as to corrupt with- 
in itself, though no part of it issue into the adja- 
cent body ; and therefore it must be rather thin 
and small, than bulky.* 

There is also a fourth remedy, if the body to 
be preserved is a thing of bulk, as a corpse, &c 
for then, the inclosing body must have a virtue 
to draw forth^ and dry up, the moisture of the 
inward one ; else the putrefaction will play with- 
in, though nothing issue out. Livy relates, that 
there were found at the same time, two lead- 
cofiins in a tomb ; one that contained the body 
of king Numa ; and the other, bis books of sa- 
cred rites, ceremonies, and the discipline of the 
pontifs ; and that in the first coffin, where the 
body had lain four hundred years, there was no- 
thing to be seen but a little cinders about the 
sides; whilst, in the other, the books were 
found as fresh as if they had been newly writ- 



* This enquiry is one of the most capital in all physics ; 
putrefaction being the medium of the grand changes in ma- 
terial things ; and the master-key of the principal opera- 
tions, both of nature and art. On which account it should 
be earnestly recommended to all those who are concerned 
for the improvement of natural knowledge^ and the jtroduc- 
Cion of capital works. 



ten ; being of parchment, and covered over with 
-wax-candies three or four doubles. By this it 
should seem, that the Romans in Numa't time, 
vrere not so good embaiiuers as the Egyptians; 
because the body was utterly consumed. But 
Plutarch, and otliers, relate that when Augustus 
Cassar visited the sepulchre of Alexander the 
Great, in Alexandria; he found the corpse to 
keep its dimensions : and though the embalm-* 
ing was, .doubtless, the best for that time ; yet 
the body was so tender, that Cassar touching but 
the nose thereof, defaced it. Which makes it ap- 
pear strange, that the Egyptian mummiefs should 
be reported as hard as stone-pitch : but, proba- 
bly, the ancient Egyptian mummies were shroud- 
ed in many folds of linen, besmeared with gums, 
in the manner of searcloth ; which, it does not 
appear was practised upon the body of Alexan* 
der.* See the article Putrefactmnf and the^ 
Preservation of Fmits, . under the article V^et- 
ables. 



* The art of embalmings whatever it may hare been an- 
ciently among the Egyptiase^ i» ^ kom the deg r ee of 
perfection in Europe, which, in aU probability, it might ai^ 
live at. But as its perfectimi pffincif>aUy d^peada upon a 
jast philosophical chemistry, it may require some ages yet, 
to advasoe it to its height : for phileaophical cbemis^y 
has but of late .bcigpn to appear in £ttro{>e. It may be 
worth enquiring, whether suchlmproTements should not be 
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PRIKCIFLES OF CHEMISTRY* 

There are two great families of things, caU 
led by the chemists, sulphureous and mercurial, 
whereof their third principle, salt, is but a com- 
position.* We may otherwise call these fami- 
lies of things inflammable and uninflammable, or 
mature and crude, or oily and watery. Thus, 
brimstone and quicksilver abound in the subter-* 
raneous regions, as the fathers of their tribes ; 
oil and water, in the vegetable and animal king- 
doms ; air and flame, in the lower pneumatical 
regions ; and pure aether and light, in the celes- 
tial spaces. And these pairs of things, though 
junlike in the primitive difierences of matter, yet 
seem to have many agreements. Mercury and 
sulphur are the principal materials of metals : 
Water and oil are the principal materials of ve^ 
getables and animals ; and seem to differ but in 
maturation or concoction. In short, these two 
tribes of things seem vastly extensive ; so as to. 
enter and occupy the whole material world. 'Tis 
therefore one of the greatest Magnalia Naturae, 

made in the volgar art of tanning, as might render 
it capable of preserving dead bodies in great perfec- 
tion. 

• See Mr. Homberg's Essays upon the Chemical 
Principles^ in the French Memoirs^ passim. 
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' to turn water into oil ; greater, in naturC| 
than to tarn silver or quicksilver into gold.* 

There are four kinds of instances, wherein 
crude and watery substances turn into such as 
are fat and oily ; viz. First, in the mixture of 
earth and water ; which, by the help of the sun, 
acquire a nitrous fatness, more than either of 
them has severally ; > for thus they put forth 
plants, which require both oily and aqueous 
juices. t The second is the assimilation of nou- 
rishment, in the bodies of plants and animals ; 
for plants turn the juices of mere earth and wa* 
ter, into so much oily , matter. J Animals, 
though great part of their fat and flesh proceed 
from oily aliment, yet assimilate also, in some 
measure, the water they drink. But these two 
ways of converting water into oil, by mixture 
and assimilation, require many percolations, a 
long continuance of a soft heat, and several cir- 

* This is to be understood not of any separation^ but of 
an actual transmutation ; so that the matter which had 
the full form and properties of water before, has now the 
full form and properties of oil. See the articles AUe* 
ration and Trammutatiim. 

t See Mr. Boyle's Sceptical Chemist ; and Dr. Wood- 
ward's Experiments upon the Growth of Vegetables, in the 
Philosophical Transactions. 

X But^ it may be suspected, that the unctuous matter 
is formed in the plant : Experiment must determine 
this. 



culationa. The tbird is the beginning of putre^ 
faction ; as in water corrupted, and the motberv 
of distilled waters ; both which have a kind of 
fatness, or oil*. The fourth is, the edulcora^ 
tion of some metals, or rendering of them sac^ 
charine ; as in sacchafum saturni,t &c. 

The conversion of water iuto a more oily sob-r 
stance, is promoted by digestion ; for oil is lit- 
tle moTe than water digested : and this digestion 
is principally carried on by heat ; which heat 
muU be either outward or inward. Again, tiiu 
digestion may be forwarded by provocation, or 
excitation; which is caused by the admixture of 
bodies already oily or digested : for these will 
somewhat communicate their nature to the o- 
thers. Digestion also is strongly performed by 
the direct assimilation of crude bodies, into bo- 
dies digested ; as in plants and animais, whose 
nourishment is far more crude than their bodies : 
but this digestion requires, as was before observ- 
ed, a length of time, and many circulations.J 

* Here lies a considerable secret. See Boerhaave's 
Chemistry ; on the method of converting vegetable into 
animal matters, by means of putrefaction. Process 77. 

f Here is another considerable secret ; for saccharum 
saturni yields an inflammable spirit by distillation. 

t The author intended a severe enquiry into the three 
chemical properties, salts, sulphur, and mercury. He has 
left us the introduction designed for it ; wbich contains 
5 
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See tiie articles AUeratum and Tronmu- 

PUTREFACTION. 

The introducing and accelerating of putrefac- 
tion^ is an extensive subject ; for corruption it 
reciprocal to generation : and these two are as 
nature's limits, or boundaries ; and the conduc- 
tors to life and death.* 



little more than what is delivered under the present arti- 
cle. Himself calls it one of the profoandest enqairies of 
nature ; and brings under it^ the heads of Conversion or 
Ae Transmutations of bodies, and the primary collections, 
or original congregations of matter ; which, like a general 
assembly of a state, gives laws to all bodies. And though 
he makes the principal salt no more than a combination of 
sulphur and mercury, held together by a sharp spirit; yet 
he thought proper to admit it in his enquiry : not only oo 
account of its relation to sulphur and mercury ; but be- 
cause of its extreme utility, as being the common link of 
the sulphureoos and mercurial nature, and the rudiment of 
life itself. In this enquiry, had he prosecuted it, he pro* 
posed to have continued the use of the^expre&sions, though 
he generally rejected the opinions of the chemist^, as un- 
sound. We may reasonably expect it would have been a 
grand and serviceable enquiry : but he left it for posterity 
to finish. Blr. Boyle, Sign. Guglielmini, M. Homberg, 
and Dr. Stahl, have all contributed to it. 

« We have here the beginning of a regular enquiry into 
putrefaction ; with a steady eye upon the processes of na- 
ture. 

VOL, H, D 



34 

All putrefactions proceed, chiefly, from the in- 
ternal spirits of the body ; and partly from the 
ambient, be it air, liquor, or any thing else. 
The latter cause takes place by two means ; viz. 
either by the entrance of the substance of the 
surrounding body into the putrefied body ; or 
else by the excitation and solicitation of the pu- 
trefied body, and the parts thereof, by the sur- 
rounding body. As for the received opinion, 
that putrefaction proceeds either from cold, or 
preternatural heat, 'tis trifling : for cold, in 
things inanimate, is the greatest enemy to putre- 
faction ; though it extinguishes vivifi cation, 
which always consists in attenuated spirits, that 
congeal and coagulate with cold. But as for 
preternatural heat, 'tis so far true, that if the 
proportion of adventitious heat greatly predomi- 
nate over the natural heat, and the spirits of the 
body ; it tends to dissolution, or a considerable 
alteration : but this is wrought by emission, or 
suppression, or suffocation of the native spirits ; 
and also, by the discomposure of the tangible 
parts, and other passages of nature ; and not by 
a conflict of heats. 

Putrefaction, therefore, is the work of the spi- 
rits of bodies ; which are ever attempting to get 
forth, and congregate with the^ air, and enjoy the 
sun-beams. The escape, and spreading of the 
spirits, which is a degree of escape, appears in 
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five different operations : 1. If the spirits are 
detained v^itbin the body, and move violently, 
there follows coUiquation, or melting ; as in me- 
tals, &c. 2. If they move mildly, there en- 
sues digestion, or maturation^ as in drinks and 
fruits. 3. If the spirits be not merely detained, 
but protude a little, and the motion be confused 
and inordinate, then follows putrefaction, which 
always dissolves the consistence of the body 
with great inequality, as we see in putrefied flesh, 
rotten fruits, shining wood, &c. and also, in the 
rust of metals. 4. But if that motion be in a 
certain order, there follow vivification, and figu- 
ration, ^ in hving creatures bred from putrefac- 
tion, and in perfect animals. 5. But if the spi- 
rits issue out of the body, then follow de- 
siccation, induration, consumption, evapora- 
tion, &c. 

The means of inducing and accelerating putre- 
faction are : 1. By the addition of crude or 
watery moisture; as in the wetting of fiesh, fruit, 
wood, with water, &c. for, otherwise, unctuous 
and oily substances preserve themselves. 2. By 
invitation, or excitation ; as when a rotten apple 
lies close to another that is sound : or when 
dung, a substance already putrefied, is added to 
other bodies. This also appears remarkably in 
church-yards, where the earth consumes a corpse 
in much shorter time than other earth will. 3 
D 2 
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By doseoeas and suppressioo, which detains the 
spirits ill prison, and thereby irritates them to 

* seek issue, es in corn, and clothes, which grow 
musty ; but are preserved fresh by the open air : 
and this appears more evidently in agues, which 
generally proceed from obstructions, and the pen- 

- ning up of the humours, which thereupon putre- 
fy.''^ 4. By solution of continuity : thus, an 
apple will rot the sooner for being cut or pierc- 
ed ; so will wood ; and the flesh of animals, 
where they have received any wound. 5. By ex- 
haling or driving back the principal spirits, which 
preserve the consistence of the body ; so that 
when their government is dissolved, every part 
returns to its nature. This appears in Urine and 
blood, when they oool ; and thereby break : as 
also in gangrenes, or mortifications of the flesh, 
either by opiates or intense cold. I conceive, 
also, the same efFect in pestilences, when the 
malignity of the infecting vapour disturbs the^ 



• Were it not proper to range and class putrefactions 
into different kinds, that the enquiry might proceed with 
greater clearness and exactness ? Vegetable, animal, a&d 
mineral putrelactions are very comprdiensive heads, that ml- 
low of numerous subdivisions in this enquiry. Thus these 
is one putrefaction of wines, another of vinegars ; one of 
milk, another of blood ; one of vitriol, another of nitre, &c. 
that may be accounted so many species of putre* 
faction. 
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principal spirits^ and makes them fly* and leave 
tbeir gov^rnmenty whence ibe humours, flesh, 
and secondaiy spirits^ dissolve and break, as io 
anarchy.* 6« By the entering of a foreign spi* 
rit, stronger, and more eager than the spirit of 
the body, as in the bite of the viper; And this 
is, generally, the cause that swelling ensues up^ 
dn all poisons : which follows, also, when the 
spirits of the body congregate too much ; as np« 
on blows, and bruises ; or when they are pent in 
too much, as upon swellings in cold. And the 
spirits proceeding from the putrefaction of hu* 
mours in agues, &c. though bred within the bo- 
dy, yet extinguish and suffocate the natural spi- ' 
rits and beat. 7. By such a weak degree of heat 
as sets the spirits in a small degree of motion, 
but is not able either to discharge them, or di- 
gest the parts ; as in flesh kept in a warm room ; 
whicli, in a cool larder, would keep longer : and 
we see that viviiication is affected by such soft 
heats as these ; for example, in the hatching of 
eggs, the beat of the womb, &c. 8. By re- 
leasing the spirits, which before were close con- 

* These expressions, though metaphorical, seem aptly, 
strongly, and scientifically, to express the nature of the 
thing. And till a philosophical language be introducedjt 
perhaps, it is impossible to describe the internal na- 
tures of things, without some degree of metaphor. 
i>3 
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fined by the solidity of their cover, whereby 
their appetite of issuing was checked ; as in ar- 
tificial rusts, induced by menstruums, upon iron, 
lead, 6cc, and hence wetting hastens rust or pu- 
trefaction, because it softens the crust for the 
spirit to come forth. 9* By the interchanges of 
beat and cold, or wet and dry : as we see in the 
mouldering of earth exposed to frosts and the 
sun ; and in the more hasty rotting of wood, that 
is sometimes wet, and sometimes dry. 10. By 
time, and the operation, or process of the spi* 
rits ; which cannot keep their station, especially 
if left toi themselves ; and there be no agitation 
or local motion ; as we see in corn not stirred; 
and men's bodies that are not exercised. All 
mouldiness is the beginning of putrefaction, as 
the mouldiness of meats, oranges, lemmons, &c. 
which mouldiness, afterwards, breeds worms, or 
more odious putrefactions ; and therefore com- 
monly proves of an ill odour. Or if the body 
be liquid, and not apt to putrefy totally, it will 
cast up a mother on the top, like the mother of 
distilled waters.* 

• This subject of putrefaction, though so important jin 
itself, seems to have been greatly neglected by philoso- 
phers. Some few hints are given us of it by Mr. Boyle, 
and sir Isaac Newton ; but Dr. Stahl appears to have 
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'Tis of great use to enquire into the means 
of preventing putrefaction ; as therein consist 
the means of preserving hodies : for bodies have 
two kinds of dissolution ; the one by consump- 
tion . and desiccation ; the other, by putre- 
faction.* 

The first means of prohibiting putrefaction, is 
cold : for we see, that meat and drink will last 
longer unputrefied in winter, than in summer ; 
and flowers and fruits, put in conservatories of 
snow, keep fresh. This cause operates by deten- 
tion of the spirits, and constipation of the tangi- 
ble parts. 

The second means, is abstriction : for abstric- 
tion prevents dissolution ; as we generally see 
in medicines; whereof such as are astringent, re- 
sist putrefaction : and, for the same reason, a 
small quantity of oil of vitriol will long preserve 
fresh water from putrefying.f And this astriction 
is found in a substance that has a virtual cold ; 

carefully observed this grand process of nature, so as to 
continue the strict enquiry here begun by the author. 

• These larger observations, as the author usually calls 
them, ought to be well attended to, by all who desire to 
continue his enquiries. 

f This is proposed by a late author as a new discovery ; 
and recommended as an eflfectual way of preserving fresh 
water at sea. 

D 4 
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and works, partly, by the same means as 
cold. 

The third is» exclusion of the air; and again, 
exposing to the air : for these contraries work the 
same effect, according to the nature of the sub- 
ject-matter. So we see that beer, or wine, in 
bottles, close stopped, lasts long : that thagar- 
fiers under ground, keep corn longer than those 
above ;* that fruit closed in wax, keeps fresh ; 
as likewise bodies put into honey, or flour; and 
liquors, drinks, and juices, with a little oil on 
the top : as, on the contrary, cloth and apparel, 
not aired, breed moths and mould. The cause 
of the difference is, that in bodies requiring de- 
tention of spirits, the exclusion of the air doth 
good ; as in drinks and corn : but in bodies that 
require emission of the spirits, to discharge some 
of the superfluous moisture, it doth hurt : for 
these require airing. 

The fourth means, is motion and stirring ; for 
putrefaction requires rest ; its subtile motion be- 
ing disturbed by any agitation ; and all local 
motion keeps bodies entire, and tbeir parts toge-^ 
ther. Thus, the turning of corn in a garner, or 
letting it run like an huur-glass, from an upper 

* Insomuch that com is said> b^ a proper exclusion of 
air and moisture, to have been preserved, under pwmd, 
for forty, fifty, or even a hundred years. 
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room into a lower, keeps it sweet : ranning wa- 
ters do not putrefy ; and in the body, exercise 
binders putrefaction ; as, on the contrary, rest, 
and want of motion, promote it. 

The fifth means is the breathing forth of ad* 
ventitious moisture, in bodies: for, as wetting 
hastens putrefaction ; convenient drying, where- 
by only the more radical moisture is kept in, 
prevents it : so we see, thut herbs and fiowers, if 
dried in the shade, or in the hot sun, for a short 
time, keep better : for, without this drying, the 
emission of the loose and adventitious moisture, 
betrays the radical moisture, and carries that 
out with itself. • 

The sixth means is strengthening the spirits of 
bodies ; for as a great heat keeps bodies from 
putrefaction, but a tepid heat inclines them to 
it; so a strong spirit preserves from, and a weak 
or faint spirit disposes to corruption. Thus, 
salt water corrupts not so soon as fresh ; and 
salting of oysters, and meat, keeps tbem from 
putrefaction. It should be also tried, whether 
chalk does not preserve water from putrefying, or 
drink from speedy souring ;* strong beer will 

* Chalk seems to preserve water^ in some degree ; bat 
makes wine run sooner into corruption. Those who will 
try the experiment, may here find a considerable se- 
cret, witb relation to vinous and acetous fermentation, and 
putrefaction. ' 
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last longer than small : and all things that are 
hot and aromatic^ help to preserve liquors^, or 
powders, &c. which they do as well by strength* 
ening the spirits, as by soaking out the loose 
moisture. 

The seventh means is a separation of the cru- 
der parts, which renders the body more equal : 
for all imperfect mixtures are apt to putrefy ; 
and watery substances are more apt to putrefy 
than oify.t So distilled waters will last longer 
than raw waters ; and things that have passed 
the fire, longer than those that have not passed 
the fire ; as dried pears, &c. 

The eighth meaffs is drawing forth, continual- 
ly, that part where the putrefaction begins ; 
which is, commonfy, the loose and watery mois- 
ture : not only because it provokes the radical 
moisture]: to come forth with it ; but also be- 

* Here, again, is a considerable secret intimated. Thns, 
for instance, how strongly soever the vulgar notion may run 
that brandy is an enemy to wine, as they phrase it ; yet 
the cooper upon the spot, knows that most wines, and even 
ports, require to be dosed with brandy, to fit them for the 
market. 

f Here, again, are two larger observations, almost fitted 
for axioms. 

I If any objection be made to the word, essential mois- 
ture may be used in its stead ; as in raisins, for instance, 
their radical^ or essential moisture, is only the saccharine 
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cause, being detained in the body, the putrefac* 
tion takes hold of it, and thus infects the rest, as 
we see in the embalming ot dead bodies : and the 
same holds of preserving herbs, fruits, or flow- 
ers, in bran or meal. 

The ninth means is the commixture of things 
more oily or sweet ; such being least apt to pu- 
trefy, for ihe air woiks little upon them: whence 
such bodies, not putrefying themselves, they pre- 
serve the rest : thus we see syrups, and oint- 
ments, last longer than juices. 

The tenth means is the commixture of some- 
what dry ; for putrefaction begins- first from 
the spirits, and then from the moisture ; but 
dry things are unapt to putrefy : whence smoke 
preserves flesh: as we see in bacon, neats' 
tongues, &c. The opinion, that condensed air 
preserves bodies longer than other air, seems 
probable ^ because condensed air being over- 
charged and compressed, will hardly receive, 
but rather repel the exalations of any thing. 
It was tried in a blown bladder with flesh, and a 
flower ; but without success : for dry bladders 
will not blow ; and new bladders rather pro- 
mote putrefaction. The way, therefore, is to 
blow strongly with a pair of bellows, into . a 

juice, and not the aqueous part, wherewith it is mixed in 
the grape. 
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vessel containing whst you would have preserv- 
ed ; and stopping the orifice at the instant the 
bellows are withdrawn.* 

RAIN. 

Tis strange, that though the river Nile over- 
flows Egypt, there should be little or no rain in 
that country. The cause is either in the nature 
of the water, the nature of the air, or both. It 
may be ascribed to the long course of the water; 
for swift-running waters evaporate not so much 
as standing waters : or to the concoction of the 
' water ; for waters well concocted, evaporate not 
so much as crude waters : and water upon the 
fire, evaporates not so fast after some time boil* 
ing, as at first. But the water of the Nile is 
sweeter than other water in taste ; and ex- 
cellent for the stone, and hypochondriac melan- 
choly ; which shews it to be lenifying. It also 
runs through a hot and flat country, without 
shade either of hills or woods : whence the sun 
must needs have great power to concoct it. As 
for the air, it may be thin and thirsty; so afr 

* This latter part of the enquiry has been largely pro. 
secuted by Mr. Boyle. See his Pneumatical £xperi-> 
ments, passim. But in what we may call the more inter, 
nal, physical, or chemical part, it seems to have been al- 
most overlooked by the generality of philosophers, tonu* 
dering the discoveries it might afford. 
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wben it receives any moisture from the water, to 
imbibe and dissipate it through its whole body, 
and not suffer it to remain in vapour, so as to be 
tbe cause of rain.* See the article Air» 

RAINBOW. 

It is observed by the ancients, that where a 
rainbow seems to hang, or touch the earth, there 
breathes a sweet odour. If the fact be true,'the 
cause may be, that this happens in certain mat* 
ters, having in themselves some sweetness, which 
the £ne dew of the rainbow draws out : for thus 
soft showers make the ground sweet. Perhaps, 
also, the water itself of the rainbow, has some 
sweetness ; for the rainbow conusts of a collec- 
tion of small drops, which cannot possibly fall 
but from the air that is very low ; and there- 
fore may lodge the sweetness of the lierbs and 
flowers, as a distilled water : for rain, and other 
dew that falls from on high, cannot preserve the 
smell; which is dissipated in the drawing up. 
Some waters also, may have a degree of fra- 
grance ; though we find it sensibly in no pool, 
river, or fountain : but clean earth, newly turn* 

* But small advances have been yet made towards an 
inductive meteorological history : whence most points re* 
lating to it, are little better than conjectural ', except what 
the author has la bis Hirtory of Winds. 
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ed up, hath a freshness and good scent ; which 
water, if it be not too equal and uniform (for 
equal objects never move the senses) may also 
have. Bay-&ait, which is but a kind of congeal- 
ed water, will sometimes smell like violets.* 

RAREFACTION. 

Barley swells' but little in boiling ; wheat 
more ; and rice extremely, even to three times 
its bulk. The cause is, that the more close and 
compact bodies will dilate the most : but barley is 
hollow, wheat more solid, and rice the most so- 
lid of all. Perhaps, also, some bodies have a 
kind of lentor, and a more communicable na- 
ture than others; as we see in coloration : for a 
small quantity of saffron will tinge more than a 
great one of brasil.f 

* Consult, upon this head, the Chapter of Water, in 
Boerhaave's Chemistry ; and the Processes upon Vegeta« 
bles, in the same work. 

t Here is an useful subject started, that might deserve to 
be largely prosecuted, in a History of dry or solid Panadas, 
Gruels, Jellies, Mucilages; and various other sorts of 
cheap, parable, and wholesome aliments, both for the sick 
and sound, as well at sea as at land. But the thoughts of 
such a history seem nauseated by philosophers ;■ and, till 
this nausea be removed^ the subject must skulk in the 
kitchen. 
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REJUVENESCEKCT. 



The casting of the skin is, by the ancients 
compared to the breaking of the secundine ; but 
unjustly : for thus every casting of the skin were 
a new birth : besides, the secundine is a general 
cover, not shaped to the parts, as the skin is. 
The creatures that cast the skin are, the snake, 
the viper, the grasshopper, the lizard, the silk- 
ivorm, &c. Those that cast the shell are, the 
lobster, the crab, the craw-fish, the dodman, 
the tortoise, kc. . The old skins are found ; but 
the old shells never:* so that, perhaps, they 
scale off, and crumble away by degrees. This 
renovation is known by the extreme tenderness 
and softness of the new shell, joined with the 
freshness] of its colour. The cause of casting 
the skin and shell, should seem to be, 1. the 
great quantity of matter in those creatures, fit 
to produce them ; and, 2. the looseness of the 
skin, or shell ; that sticks not close to the fiesh : 
for it is the new skin, or shell, that thrusts off 
the old. In deer, it is the young horn that 
pushes off the old one ; in birds, the young 
feathers displace the old : And birds that have 

* Consult the French Memoirs ; and Philosophical Trans- 
actions, upon this point. 
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much matter for the beak, cast their beaks; the 
new ones thrusting off the old.''^ 

BIOHT AND LEFT. 

The senses are alike strong, both on the rig|it 
and left side ; but the limbs on the right side, 
are strongest.t The cause may be, that the 
brain, which is the instrument of the sense, is 
alike on both sides; whilst the motion and ha* 
bility of moving are somewhat forwarded by the 
liver; which lies on the right-side. Perhaps, 
also, the senses are exercised indifferently on 
both sides, from the time of birth ; but the limbs 
are used most on the right-side, by custom : for 
we see some are Jeft-banded ; who are such as 
have used the left-hand most.^ 

* These are to be ondentoqd as instances of approach, 
in the subject of rejuvenescency ; that ought to encourage 
an enquiry into the means of renewing the body in old age. 
But men seem to shew all the frigidity, and despondency 
of age, on this occasion. 

^ Except in left-handed people. 

% May there not be a particular and original conforma- 
tion in the limbs of some persons, disposing them to use 
their left-hand, or left-leg, more than their right P for consi- 
derable pains have been taken, to break some children of 
the habit of using the left-hand ; but without success. It 
migjbt likewise deserve to be examined, whether the right- 
side limbs of the body do not naturally grow larger thaa 
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SALAMANDER. 

There is an ancient tradition of the salaman- 
der, that it lives in, and has the power of extin- 
guishing fire. If this be true, two things are re- 
quired to the operation : first, a very close skin, 
to keep out flame ; which, in the midst, is not so 
hot : for, if the palm of the hand be besmeared 
thick with the white of an egg, and spirit of wine 
be poured upon it, and set on fire, one may en^ 
dure the flame for some time. The second thing 
is, an extreme coldness, and quenching virtue, io 
the body of that creature ; which chokes the fire. 
We see that milk quenches wild-fire better than 
water -, because it enters better.* 

SALT WATER. 

It has been observed, that salt water boiled, 
and cooled again, is more potable than when 
raw ; yet the taste of the salt does not rise in va- 
pour : for the distilled water proves fresh. The 
cause may be, that .the salt of the water partly 

the left, in most people ; without their using them more : 
This should be tried in ambodexters, &c. The right testi- 
cle seems, generally, bigger than the left. 

• These intimations of the author receive great confir- 
mation from the observations of M. Maupertuis) made 
upon the land salamander ; and published in the f reach 
Memoirs of the year 17«7. 

VOL. II. % 
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rises in a kind of tcum, and partly falls in sedi« 
ment; and so, rather separates than evaporates : 
a saline taste being too gross to rise in vapour, aa 
\7ell as a bitter one ; for the simple distilled wa- 
ters of wormwood, and the like bitter plants, are 
not bitter.* See the article Percolation. 

SEil. 

The sea is clearer when the north, than when 
the south-wind blows : for salt water has a little 
oiliness on its surface ; as appears in very hot 
days. And again, a south-wind somewhat warms 

* The due prosecation of this enquiry requires a dis- 
tinction to be observed betwixt salt-water and sea-water ; 
otherwise many fruitless experiments may be made for sepa- 
rating common salt, dissolved in common water, that shall 
by no means come up to the case of rendering sea-water 
sweet and potable. An exact analysis of sea-water seems 
hitherto wanting ; to shew its several ingredients, and their 
proportions. Thus it may, upon examination, be found to 
contain a bitter unctuous or bituminous matter, and the pu- 
trefied substance offish, &c. as well as a certain proportion 
of common salt ; and it' must be purified from all these, be- 
fore it can serve the purposes of common water. What ef- 
fect will the filtering-stone have, in separating the foul, 
tmctuous, putrefied, and saline parts of sea-water ? Who 
has shewn the methods that seem best adapted for obtaining 
of this end ; whether precipitation, separation, percolation, 
inversion, dutillation, or congelation? There are some 
hints to this purpose in the writings of Mr. Boyle -, the Phi- 
-ophical Transactions ; and the French Memoirs. 
5 
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or relaxes the water ; and no water when boilingy 
is so clear as when cold.* 

Shallow, narrow seas break more than deep 
and large ones; for the impulse being the same 
-in both ; where there is a greater quantity of 
water, and space enough, the water rolls and 
jQQOves more slowly, and with a sloper rise and 
fall : but where there is less water, less space, 
and the water dashes more against the bottom, it 
moves swifter, and more perpendicularly ; for in 
the breaking of waves, there i§ always a preci- 
pice.f 

8E11SES. 

Harsh sounds, as that of a saw when it is 
filing, make a shivering or horror in the body, 



* There may be somewhat optical in this case, besides 
the causes here assigned : thus> for instance ; a river, or 
the sea, will sometimes appear clear and undis^rbed on 
one band, and muddy, or ruffled on the other ; according 
to the situation of the eye : or as some light breeze catches 
the surface of the water, and ruffles it in a particular part. 
But for the clearness of the sea, at great depths, see Dr. 
Halley's Account of the Diving-Bell, in the Philosophical 
Transactions. 

+ See more to this purpose in the author's Account of 
the Ebbing and Flowing of the Sea j in the Philosophia 
Prima. 

E 2 
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ftbd set the teeth on edge ; for the objects of the 
ear afi'ect the spirits immediately, either with 
pleasure or offence : but no colour affects the eye 
with great displeasure. There are, indeed, sights 
that are horrible ; because they excite the me- 
mory of things odious : whilst the same things 
painted, have little effect. But for smells, tastes, 
and touches, they affect by a participation, or 
impulse of the body of the object. It is sound 
alone, that affects most immediately and iucor- 
poreally. This is manifest in music, with its 
concords and discords; for all sounds, whether 
sharp or flat, if they be sweet, have a roundness 
and equality ; and if harsh, are unequal : for a 
discord itself, is but a harshness of differing 
concurrent sounds. It is true, inequality not 
dwelt upon, but transient, is rather an increase 
of sweetness ; as in the purling of a wreathed 
string; the hoarseness of a trumpet; and the 
nightingale-pipe of a regal ; and in a discord fal- 
ling directly upon a concord: but dwelt upon, 
it is offensive. Hence there are three degrees of 
pleasure and displeasure, in sounds; viz. sweet 
sounds, discords, and harsh sounds, which are 
differently named, shrieking, grating, &c. As 
for setting the teeth on edge; we jnay plainly 
observe, what an intercourse there is between 
the teeth and the organ of hearing, by takii^ tlie 
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end of a bow in the teeth, and striking npon thm 
string.* 

SEPARATION OF BODIES BY GRAVITY, 

Put water into the belly of a glass^egg, and a 
parcel of claret and water, mixed, into another 
open glass ; invert the stem of the egg into the 
wine and water, stopping the orifice with the 
finger ; then removing the finger, continue the 
glass in the same posture ; and it will unmix the 
wine from the water : the wine ascending to the 
top of the upper glass, and the water descend- 
ing to the bottom of the lower.f The operation 
is apparent to the eye ; for the wine will visibly 
rise, in a small vein, through the water. To 
render-the experiment more elegant, and because 
it requires some small time, the upper glass may 
be suspended : but as soon as there is so much 
pure unmixed water collected in the bottom of 
the lower glass,, that the mouth of the upper dips 
into it, the motion ceases. 

If the upper glass be charged with wine, and 
the lower with water, there follows no motion at 



* See this suli^t farther prosecuted under the articlei 
Affections, UusiCt Odourg, and Sound. 

t There is some caution required to make the experi- 
ment succeed ; particularly, the stem of the glasspegg should 
be slender. 

£ 3 
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all ; and if the upper glass be of pure water, 
and the lower of water coloured, there follows 
no motion. But it has been tried, that though 
the mixture of wine and water, in the lower 
glass, be three parts water to one of wine, it 
does not slacken the motion. This separation 
of wine and water appears to be made by gravi- 
ty : for it only succeeds in bodies of unequal 
gravity; and the heavier body roust always be in 
the upper glass : but then observe, that the wa- 
tar being pensile, and there being a great weight 
of water in the belly of the glass, sustained by 
a small piHar of water in the neck, is the thing 
that gives the motion ; for water and wine in one 
glass, will hardly separate by long standing.* 

This experiment should be extended to mix- 
tures of different liquors, and to fluids which 
consist of several similar parts : try it therefore 
with brine, or salt water, and fresh water ; plac- 
ing the salt water in the upper glass, to see whe- 
ther the fresh will rise. Try it, *also, with water 
sugared, and pure; to see whether the water that 
rises will lose its sweetness : for which purposes, 
it were proper to have a httle stop-cock in the 
belly of the upper glass.f 

• This being tried with red Port wine and water ; there 
was no manifest separation in a month's time. 

+ The experiments of this kind are attended with diiB- 
culties, and not yet brought to perfection. See the Essay 
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SHADOWS. 

Ths extremities of shadows always seem to 
tremble ; because the little motes in the sun are 
constantly in motion ; though there be no wind : 
and these moving in the meeting of the light and 
shade, from the light to the shad( , and from the 
shade to the light, may make tlie bhadow appear 
to move, because the medium moves. * 

SHF.LL-FI8H. 

Shell-fish have been compared, and rank- 
ed with insects ; but, I kuow not why : for they 
have male and female, like other fish ; and are 
not bred of putrefaction. Indeed oysters, coc- 
kles, and muscles, which have no local raotiont 
have BO discriminate sex. Quere, in what time, 
and how they are bred ? It seems, that shells of 
oysters grow where there were none before ; and 
the great horse-muscle, with the £ne shell, found 
in ponds, has bred within thirty years: but then, 
they not only open and shut, as oysters do, but 
also remove from place to place.f 

lately published for Concentrating Wines, and other fer- 
mented Liquors, or taking their superfluous Waters out of 
them to Advantage. 

* See more to this purpose in Sir Isaac Newton's Op- 
ticks. 

t Thus, at the bottom of dry ponds where muscles are, 
• E 4 
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It is common for more to be 8ick in summer, 
and more to die in the winter ; except in pesti* 
lential diseases, which usually reign in the sum** 
iner» or autumn. The reason seems*to be, that 
diseases are chiefly caused by heat ;* and chieHy 
cured by sweating and purging : which operations 
are more easily excited in summer. But most 
die of pestilential diseases in summer ; because 
these breed most in that season : otherwise the 
constitutions that are touched, run the greatest 
danger in winter. 

It is a general opinion, that hot and moist 
years are most pestilential ; and, that heat and 
moisture cause putrefaction upon the surface of 
the earth. In England, this is. not true; for 
there have often been great plagues in dry years: 
perhaps, because drought, in the bodies of the 
islanders, accustomed to a moist air, exasperates 
the humours, and makes them more apt to pu- 
trefy, or inflame ; besides, it commonly tain<» 
the waters, and makes them less wholesome. 

it is usual to find several long traces ; naade by the niotiOD 
of the muscle that lies at the end of each trace^ respective- 
ly. There is a curious paper upon this subject of musclei^ 
in the French Memoirs. 

* This seems to hold of inflammatory diseases ; whioll 
are, perhaps, by much, the greatest number. 
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Again, in Barbary, plagues bredc out in tha 
enmmer months ; when the weather is hot and 
4ry. 

Many diseases rage at particular times : the 
cause whereof is falsely imputed to the constitu«- 
tion of the air at that time ; being, in reality, 
owing to a series of the seasons of the year: 
•whence Hipocrates, in bis Prognostics, justly 
observes the diseases that ensue upon the natura 
of the four precedent seasons of the year.* 

SLEEP. . 

There are many creatures that sleep all tlia 
winter; as the bear, the hedge-hog, the bat, 
the bee, &c. and they all grow fat by sleeping ; 
and void nothing. The cause of their fattening 
may be, the want of assimifatiou ; for whatever 
does not assimilate to flesh, turns either to 
sweat, or fat. I'hese creatures, for one part of 
their sleeping time, have not been observed to 



* There is matter of instruction here laid down, in order 
to a Natural History of Diseases : a thing greatly wanted ; 
if it could be "procured without any mixture of hypothesis, 
fiction, and fancy, wherewith the writings of physicians ge- 
nerally abound. But no great progress can well be expect- 
ed in it, without a previous enquiry into the natural chemit- 
try of the weather, and its effects on the body, through the 
different seasons of the year. See the author's History of 
Winds. 
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stir ; and, for the other part, to stir, btit.not to 
remove : and they chuse warm, close places, to 
sleep in. When the Dutch wintered in Nova 
Zembla, the bears went to sleep about the mid- 
dle of November ; and then the foxes, which 
durst not appear before, began to come abroad. 
It is observed, by some, that the she-bear breeds, 
and lies with her litter, during this time of rest : 
and, that a bear big with cub, has been seldom 
seen. 

Those that are very cold, especially in their 
feet, cannot soon go to sleep. The cause may 
be, that sleep requires a free respiration, which 
cold hinders ; for in great colds a man can scarce 
draw breath. Another cause may be, that cold 
calls out the spirits to assist against it : whence 
they cannot so well come together, and collect 
in the bead ; which is always required in sleep. 
And, for the same reason, pain and noise prevent 
sleep; which darkness promotes. 

Some sounds incline to sleep ; as the blowing 
of the wind, the trickling of water, the humming 
of bees, soft singing, reading, 6cc. The cause is, 
that they move in the spirits, only a soft and 
gentle attention ; and whatever moves attention, 
without too much labour, stills the natural and 
discursive motions of the spirits. 

Sleep nourishes, or, at least, preserves bodies a 

g time. Beasts that sleep the winter, grow 
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fat though they eat nothing. Bats have been 
found in ovens, and other hollow, close places, 
. matted one upon another ; whence, it is proba- 
ble, the}' sleep in the wibter, and eat nothing. 
Quere, whether bees do not sleep all the winter ; 
and spare their honey ? butter-flies, and other 
flies, not only sleep, but lie as dead, all winter ; 
yet revive again, with a little heat of the sun, or 
a fire. A dormouse will sleep for some days to- 
gether, both in winter and summer, without eat- 
ing.* 

SNEERING. 

LooKi NG against the sun provokes sneezing ;t 
not by heating the nostrils ; but by drawing down 
the moisture of the brain : for it will make the 
eyes run with water ; and the drawing of mois- 
ture to the eyes, draws it to the nostrils, by con- 
sent ; whence follows sneezing : as, contrariwise, 
the tickling of the nostrils within-side, draws 
moisture to the jiostrils, and to the eyes by con- 
sent ; for they, also, will water. Yet it has been 

* There are many particulars relating to this history of 
sleep, to be found in Mr. Boyle's Philosophical Works ; the 
Philosophical Transactions, &c. But the subject requires to 
be farther continued, in the inductive method. See the au- 
thor's History of Life and Death. 

f This perhaps may have sometimes been tried without 
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observed, that if a person be going to sneeze, the 
rubbing of the eyes, till they water, will prevent 
it : the bumoar, which was descendiug to the 
nostrils, being thus diverted to the eyes.* 



— ^ 

▲ DEAUGHT FOR THE PARTICULAR HISTORT 

or phonics: or the doctrine or 

SOUND AND HEARING. 



INTRODUCTION. 

Sound is a capital thing, and a great secretin 
nature ; as having a virtue that may be called in- 
corporeal ; whereof there are but few other in- 
stances. And besides the more obvious uses of 
an enquiry into this subject, it affords a proper 
exercise to the understanding, by mixing the con- 
templation of spiritual species, and operations at 



• The present anatomy, and physiology, scarce reach to 
these subtile operations of the body , nor can we hope to see 
their causes investigated, without proper sets oL experi- 
ments, which few seem, hitherto, disposed to make, cer- 
tainly, a*more active and penetrating philosophy is here re- 
quired, than the vulgar philosophers are apprized of; as 
consisting, not in the gross, but almost infnitely fine parti- 
cles of matter, which too commonly pass for notional things ; 
though the immediate instruments of all lAie more subtile 
operations. But, peihaps, the time for these things it not 
yet. 
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a distance ; with the consideration of such things 
as operate only by a communication of substance 
to the touch. Wiience the mind now called off 
from matter, may be rectified, and taught to be- 
come impartial.* But certain observations up« 
on sounds, having given birth to the art of mu- 
sic ; t it happens here, as it generally does, that 
when experiments and observations are grown 
into an .art ; the mathematical and practical parts 
of that art improve, whilst its physical part is 
deserted. It has fared somewhat better with op- 
tics; which considers not only painting, beauty 
and symmetry, but all visible objects ; whereas 
music confines itself ouly to harmonic tones ; 
which is a narrow field: but the business of 
sound and hearing should be well laboured in all 
its parts ; and brought into a full and extensive 
history.t 



* See this direction explained in the Novum Organum« 
Part I. Sect. II, 18, &c. 

^ See the articie Music. 

} The following is a largie example of a history eonduct- 
ed according tq.the direction of the Novum Organum ; and 
a specimen how all the articles of the Sylva Syl varum would 
have been treated, had the author lived to execute his vast 
design. Indeed the present enquiry, though not finished, 
«8 prosecuted to such a length as might recommend it to » 
place in the fourth part of the instauration ; if the author 
iiad not here ioteixdcd it aa a mod^ of Iu» method of proM-; 
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A TABLI OP XNQVIBT, FOB TBB PABTICtri.AB BISTOKT 
OP FHOBICS. 

Article I. Of the existeoce and non-exis- 
tence of sounds. 

II. Of the production, conservation, and pro- 
pagation of sounds. 

III. Of the magnitude, smallness, and damps 
of sounds. 

IV. Of the loudness, or softness of sounds, 
and their propagation to longer or shorter dis- 
tances. 

V. Of the communication of sounds. 

VI. Of the equality and inequality of sounds. 

VII. Of the more treble and more bass tones, 
or musical sounds. 

VIII. Of the proportion of treble and bass 
tones. 

IX. Of external and internal sounds. 

X. Of the articulation of sounds. 

- XI. Of the duration of sounds; and the time 
they require in their generation or propagation. 

XII. Of the direction of sounds. 

XIII. Of the passage and interception of 
sounds. 



cuting enquiries ; so as in the third part of his grand work, to 
give some earnest of the fourth : which is a rule he appears 
to observe in all the parts that are touched upon. 
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XIV. Of (he medium of sounds. 

XV. Of the figures of the concaves, or bodies 
through which sounds are conveyed. 

XVI. Of tlie mixture of sounds. 

* XVII. Of the melioration of sounds* 

XVIII. Of the imitation of sounds. 

XIX. Of the reflection of sounds. 

XX. Of the relation and difference betwixt 
light and sound. 

XXL Of the sympathy and antipathy of sounds 
ivith one another. 

XXII. Of the means of hindering or improv- 
ing the hearing. 

XXIII. Of the spiritual and fine nature of 
sounds.* 

• These are the several articles, or heads of enquiry, 
which occar upon the first sedate consideration of the sub- 
ject ; and which being duly enlarged, enquired into, and 
the necessary experiments, observations and instances pro- 
duced, lead to a knowledge of its nature and properties ; or 
what, in the language of the author, is termed its form. But 
till these articles are all filled up, the instances produced, 
and the whole extended, verified, and deduced into axioms, 
it 14 no more than a Sylva, or bare collection of the materials 
for a particular history of phonics. 
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SECT. I. 



OP THE BXI8TEKCE AND NON-ZXISTCNCS OP B0VVD9. 

Let us first consider what great motions there 
are in nature, that pass without sound, or noise. 
The heavens revolve in a rapid motion, without 
noise ; though, by some dreamers, they have been 
said to make excellent music. The motions of 
the comets yield no noise. And if it be thought 
that the greatness of their distance will not let 
the sound he heard ; we say that lightnings, and 
corruscations, which are near at hand, yield no 
sound : yet in all these, there is a percussion and 
separation of the medium. 

The winds in the upper region, blow without 
noise. The lower winds, in an open plain, make 
DO noise; unless they be violent: but among 
trees their noise is perceptible. And the sound 
of winds is generally unequal, or in the way of 
rising and falling; and sometimes, when vehe- 
ment, trembling at the height of their blast. 

Rain or hail, though falUng violently, yield no 
noise in passing through the air, till they reach 
the ground, water, houses, or the like. The wa- 
ter of a river is not heard in the channel ; but 
runs silent, if it be of any depth ; whilst the smal« 
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ler streams upon shallows of graveU or pebble, 
make an audible noise. And waters when they 
beat upon the shore, or are straitened, as in the 
falls of bridges, or when dashed against them- 
selves, by winds, make a loud roaring. 

Any piece of timber, or hard body, being 
thrust forwards by another contiguous to it, with- 
out knocking, gives no noise. And so bodies in 
weighing upon 'one another, though the upper 
press the lower, make no noise. Thus the motion 
in the minute parts of any solid, passes without 
sound ; the sound being here produced only by 
the breaking of the air, and not by the impulse of 
the parts: so that where the anterior* body gives 
way as fast as the posterior comes on, no noise is 
made ; be the motion ever so great or swift. 

Air open, and at large, makes no noise, unless 
it be sharply struck ; as in the sound of a string ; 
where the air is briskly struck by a hard and stiff 
body : for if the string be not strained, it makes 
no noise. But where the air is confined and 
straitened; the breath, or other blowing, with a 
genUe percussion, suffices to create sound ; as 
in pipes, and wind-instruments. But in flutes, 
which require only a soft breath, the concavity 
of the instrument would yield no sound, were it 
not for the fipple that straitens the air. Other 
wind-instruments, as trumpets, comets, horns, 
&c. require a forcible breath; as appears by the 

▼OL. II. V 



66 

inflated cheeks of the blower. Organs also are 
blown with a strong wind, by the means of bel- 
lows. And some kinds of wind-instruments are 
sounded at a small hole on the side,* which 
straitens the bceath at the first entrance : and 
this the rather, on account of their traverse and 
stop above the hole ; which performs the part 
of the fipple, in flutes and fifes, that give no 
sound when blown at the wrong end, as recor- 
ders do. So in whistling, it is usual to contract 
the mouth ; and to make the tone more sharp, 
they sometimes use the finger. But if a stone, 
or a dart, be thrown in the open air, they give 
no sound : * no more do bullets, unless they hap- 
pen to be a little hollowed in the casting ; which 
hollowness receives and confines the air.f Ar- 
rows, likewise, whiz not in their flight, except 
their feathers are rufi9ed; which likewise ob- 
structs and confines the air. But small whistles 
give a sound, on account of their extreme slen- 
derness ; whereby the air is more confined than 
in a wider bore. Again, the voices of men, and 
other animals, pass through the throat ; which 
confines the breath. The jews-harp requires but 

• As the German flute, for instance. 

♦ Suppose a brass bullet turned exactly smooth, and dis- 
charged in the common manner ; will it make no sensible 
vriiizzing as it flies through the air ? 
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a small percussion ; and has also the advantage 
of confining the air in the mouth. 

Solid bodies, if gently struck, give no sound ; 
as when a person treads softly upon a floor. So 
chests or doors in dry weather, when they open 
easily, make no noise : and cart-wheels squeak 
not if they are greased. The flame of tapers, 
though it be a swift motion, and breaks the air, 
yet passes without sound. The air in ovens, 
though it doubtless bpils, as it were, dilates it- 
self, and is* beat back; yet makes no noise. 
Flame repulsed by air, affords a noise ; as in 
blowing the fire with bellows; greater than if 
the bellows were to blow upon the air itself. So 
likewise flame striking the air strongly, makes a 
sound : and great fiames roar whilst one impels 
another. 

There goes a rumour of a kind of white gun- 
powder, which will discharge a piece without 
noise ; and it is a dangerous experiment if true.* 



* White gunpowder has frequently been made by using 
touch-woodj which is white^ instead of willow-coa], which 
being black, communicates a dusky hue to the common 
gunpow^der. But this kind of white powder still makes a 
report ; so does the common white pulvis sulminans : but 
what approaches the nearest of any thing yet discovered, to 
the design oif the white powder here understood, is, per- 
haps, condensed air, in the wind-gun ; which, when well 
made^ is indeed a highly dangerous and destructive engine, 
f2 
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But it seems to me impossible ; for if confined 
air be driven out, and strike tbe open air, it wiU 
tertainly make a noise.* As for the white pow- 
der, it may be a mixture of nitre, sulphur, and 
a little camphire, without cosi ; for nitre alone 
will not take fire : nor is it prohiable, that the 
iBOund should be damped or deadened by dis« 
charging the condensed air, before it corned to 
the mouth of the piece, and the open air : for it 
will thus only make more divided sounds. If it 
were possible, there should be no air confined at 
the mouth of the piece, the bullet might go away 
with little noise : for the percussion of the fiame 
upon the bullet makes no noise : tiie bullet in 
passing through the air, makes but little : and if 
no confined air were to strike upon the open air, 
there is no cause of sound ; yet the bullet's mo- 
tion will not be stopped. So that the trial may 
be made, by filling a little hollow metalline cy- 
linder with powder ; and laying the bullet in the 
mouth of it, so as to reach half out into the 
open air. 



capable of dcnng executum, where its slender and short- 
lived lussing report cannot be heard. 

* So it does in the wind-gun ; but nothing like the noise 
of gunpowder, ev«n when the wind-gun is high charged 
with condensed air ; so as to throw out twenty bullets suc- 
.eessively ; in tbe space of a minute. 
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I heard it affirmed by a great, though vain, 
dealer in secrets, that there was a conspiracy, 
which himself hindered, to have killed Queen 
Mary, sister to Queen EJlizabeth, by a burning- 
glass, from the leads of the house, as she walked 
in St. James's Park. And if burning-glasses 
could be brought to a great degree of strength, 
(and they talk of glasses able to fire a navy) the 
percussion of the air alone, by such a burning- 
glass, would make no noise.; any more than cor- 
ruscations and lightnings, without thunder. 

I suppose the impression of the air by sounds, 
requires time to reach the sense, as well as the 
impression of visible objects ; and will not other- 
wise be heard. Therefore, as a bullet from a 
cannon, moves so swift, as to be invisible;* 
the same swiftness of motion makes it inaudi- 
ble: for the apprehension of the eye, is quicker 
than that of the ear. 

All eruptions of the air, though small and 
light, cause the sounds called crackling, puffing, 
spitting, &c. as in salt, bay-leaves, and chest- 
nuts, thrown into the fire : so candles will spit 
flame, if they be wet, &c. 

* Bed-hot bullets discharged in the dark are visible ; and 
80, perhaps^ are brass ballets discharged by day; vrhen the 
spectator stands with his back to the san, whilst the sun's 
rays play directly upon the ball in its motion. 

v3 
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SECT. II. 



THE PRODUCTION, CONSERVATION, AND PROPAGATION 
OF SOUNDS. 

The cause coramonly assigned of sound, viz. 
the elision of the air,* is but a terna of igno- 
rance ; and the notion but a catch of the wit 
upon a few instances ; as the manner is, in the 
received philosophy. And it is a common way 
with men, when once they have got a pretty ex- 
pression, or a term of art, by the end ; to let it 
go current : though it be empty of matter. This 
conceit of elision appears manifestly false ; be- 
cause the sound of a bell, a musical string, or 
the like, continues melting for some time after 
the percussion ; but ceases presently, if the bell, 
or string be touched and stayed : whereas if an 
elision of the air made the sound ; the touch of 
the bell or string could not so suddenly extin- 
guish the motion caused by an elision of the air. 
This appears still more plain by chiming, with a 
hammer, upon the out-side of a bell ; for the 

* That is in plain words, the squeeang, pressing, or cut- 
ting of the air; as betwixt the hammer and the anvil, the 
bell and its clapper, the finger and a musical string, &c. 
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sound :wiU thus b^ made according to the inward 
coDcave of the bell: whereas the elision of the 
-air can be only between the hammer and the out- 
aide of the bell. So again, if elision were the 
cause ; a broad hammer, and a bodkin, struck 
upon mefal ; would give different tones, as well 
as a different loudness ; which they do not : for 
though the sound of the one be louder, and of 
the other softer ; yet the tone is the same.* Be- 
sides in echoes, whereof some are as loud as the 
original voice, there is no new elision ; but only 
a repercussion. I'hese and the like conceits^ 
will scatter and break up like a mist ; when men 
shall have cleared their understanding, by the 
light of experience. 

It is certain, that sound is not produced at the 
first, without some local motion of the air, flame, 
or other medium ; nor without some resistance, 
either in the medium or body struck. For a 
mere yielding, or cession, produces no sound. 



* It is a difficulty with many to acquire a just notion of 
this matter ; and the thing itself is seldom clearly made 
out, how a bell> or a musical string, struck in any part, or 
with any degree of force, should still give one and the same 
tone ; differing only in loudness or lowness. The know^ 
ledge of this is rather to be acquired by the ear, and experi- 
ence, than by words. But if farther direction be required, 
.consult Mr. Malcolm's Treatise of Music. Isee also below. 
Sect. TV. and Vni. . 

r 4 
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And herein sounds differ from light and coloiurty 
which pass through the air, or other medium} 
without any local motion of the air, either at 
the first, or after. But we must attentively dis- 
tinguish between the local motion of the air^ 
and the sounds conveyed in the air. 'As to the 
former, we manifestly perceive, that no sound is 
produced without a perceptible blast of the air ; 
or without some resistance of the air that is 
struck. For even speech, one of the gentlest 
motions of air, is attended with the expulsion of 
a little breath. And all pipes or wind-instru- 
ments have a blast, as well as a sound. We find 
also that sounds are carried by the wind, and 
therefore will be heard farther with the wind, 
than^ against it ; and that they likewise rise and 
fall with the intension or remission of the wind.* 
But for the impression of sound, it is quite ano- 
ther thing ; and entirely without any perceptible 
local motion of the air : in which it resembles 
vision ;t for after a bell is rung, we discern no 
perceptible motion of the air, in the track where 
the sound goes, but only at the first. Nor does 
the wind, in carrying a voice, by its motion, con- 

*W^. JH « .l .. .Ill III ■■! I. ■■ ■ ..!,■.- Ill , II,... 

* See Mr. Derham's Paper upon the Motion of Sound> in 
the Philosophical Transactions, No. 313, 

4. See the Bishop of Fem*s Paper upoa Aconstics, in the 
Philosophical Transactions^ No. 156. And Dr. Grandi't 
Considerations apon it^ No. 319. 
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found any of the delicate and articulate fignrar 
tions of the air, in the variety of words. And 
to speak loud against the flame of a candle, will 
not make the flame tremble considerably; 
though most when those letters are pronounced 
which contract the mouth ; as F, S, U» &c. But 
gentle breathing, or blowing, without speaking, 
will move the flame much more. And probably 
sound is the rather without any local inotion of 
the air ; because, as it differs from sight, in re- 
quiring a local motion at first ; so it resembles 
it in many other things, which induce no local 
motion.* 

On the other hand, glass windows will shake 
with thunder, and the firing of ordnance ; and 
fishes are thought to be frighted with the mo* 
tion, caused by noise upon the water : but these 
efiiects proceed from the local motion of the 
air, which is a concomitant of the sound ; and 
not from the sound itself. It is ako said, that 
violent shoutings of people in great multitudes, 
have so rarified the'air, that birds upon the wing 
have fallen down ; the air being thus rendered 
unable to support them.f And it is believ* 

* See the Paper above cited. 

if Allowing that birds have been made to fall down by 
lond shoatiug^ it does not follow that the air must have been 
rarified by the noise : for the birds may only be thus light- 
ed by the noise^ so as to fall down. 
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ed by some, that violent ringing of bells in popa* 
lous cities, has chased away thunder ; and also 
dissipated pestilent air : all which if real, may 
proceed from the concussion of the air, and not 
from the sound. A very great sound, near at 
hand, has struck many with deafness : and at 
the instant they have found, as it were, the 
breaking of a skin or parchment in their ears :* 
and myself standing near a person who luted 
loud and shrill, suddenly received an injury; as 
if somewhat had broke, or been dislocated in 
my ear ; and immediately after ensued the sen- 
sation of a loud ringing ; so that I apprehended 
some deafness : but it vanished in half a quarter 
of an hour. This effect may be justly referred 
to the sound ; for an over potent object destroys 
the senses : and spiritual species, both visible 
and audible, will affect the sensories, though they 
move no other body. 

In the propagation of sounds, enclosure of 
them preserves, and carries them farther. Thus 
in rolls of < parchment, or shooting trunks, the 
mouth being applied to one end of the roll or 
trunk, and the ear to the other ; the sound is 
heard much farther than in the open air : for the 



* Hence, perhaps, some countenance to the opinion, that 
'''- - drum of the ear was the instrument of hearing. But 
not well confirmed. 
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sound spends and dissipates in the open air ; bu| 
is conserved and contracted in such concaves* 
So, if one man speak in the touch-hole of a 
piece' of ordnance ; and another apply his ear 
to the mouth of the piece ; the sound is much 
better heard than in the open air. It is farther 
to be considered, what the event will prove, 
^hen.the sound is not enclosed all the length of 
its way, but passes in part through open air; as 
when one speaks at some distance from a shoot* 
ing trunk; or where the ear is at some distance 
from the other end of the trunk ; or where both 
the mouth and ear are distant from the trunk. 
It has been found that in a trunk of eight or ten 
foot, the sound is helped, though both the moutli 
and the ear be four or five inches from the ends 
of the trunk : and somewhat farther assisted 
when the ear of the hearer, than when the mouth 
of the speaker, is near; And it is certain, that 
a voice is better heard within a chamber from 
vrithout, than without from within the chamber. 
And as an entire enclosure preserves the sound, 
so does a semi- concave, though in a less degree. 
Therefore, if a person speak at one end of a half 
tube, or trunk, and you lay your ear to the other, 
this will carry the voice farther, than to speak in 
the air at large. Nay, if it be not a semi-con- 
cave ; but the like be done along the mast of a 
ship, or the outside of a piece of ordnance 
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though this be on a convex sur^e, the voice 
will be beard farther than in the open air« It 
should be tried, how, and with what proportion 
of disadvantage, the voice will be carried .in ik 
bom, or an arched line ; or in a trumpet, which 
is a retorted line ; or in a pipe, that is sinu* 
ous.* 

It is certain, that sounds are producible with- 
out air ; though this be the most favourable me- 
dium thereof. For a pair of tongs opened and 
shut at some depth within water, may be heard 
without any great diminution of the sound ; 
though there is no air at all present. Take one 
vessel of silver, and another of wood, fill each 
of them with water, and then strike the tongs 
together, as before, about four inches from the 
bottom ; and the sound in the silver vessel will 
be much more resonant than in that of wood : 
yet if there be no water in the vessel, so that the 
tongs play in the uir, there will be no difference 
between the sound coming from the silver or the 
wooden vessel. Whence, besides the capital 
point of producing sound without air, we may 
collect, that the sound communicates with the 
bottom of the vessel -, and that such a commu- 
nication passes better through water than air. 

* There remain many experiments of this kind to htfr 
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Strike any hard bodies together, in the midst 
of flame ; and the sound will differ little from 
the sound in air. 

The pneumatical part, which is in all tangible 
bodies, and has some affinity with air, performs, 
after a sort, the office of the air : thus the 
sound of an empty barrel, is in part, created by 
the air on the outside ; and in part, by that in 
the inside : for the sound will be less, or greater, 
as the barrel is more or less empty : though it 
communicates also with the spirit in the wood, 
through which it passes from the outside to the 
inside. So likewise in the chiming of bells on 
the outside ; the sound passes to the inside. 

It were gross to think, that the sound in 
iKtrings is produced between the finger and the 
string: for these are but preparatories to the 
production of the sound, which is formed be- 
tween the string asd the air ; and that not by 
any impulse of the air, from the first motion of 
the string ; but by the return of the string (now 
strained by the touch) to its former place: 
which motion of return, is quick and sharp; 
whereas the first motion is Soft, and dull. So 
the bow tortures the string continually, and 
thereby holds it in a constant trepidation. 



78 



SECT. III. 



THE MAGKITUDE, SMALLNEll, AKD DAMPS OF 
SOUNDS. 

Let one person whistle at one end of a 
shooting trunk, whilst another holds his ear at 
the other end : and the sound will strike the ear 
8o sharp as to be scarce tolerable : for sound 
naturally diffuses in a sphere, and so spends it- 
self; but if made to go in a canal, it must 
needs acquire greater force. And thus enclo- 
sures not only preserve, but also increase and 
sharpen sounds.* A French-horn being greater 
at one end than at the other, increases the sound 



• Does not this experiment give some light to the Bishop 
of Fern*8 first and second Problem ; viz. 1. To make the 
least sounds, by the help of instruments, as loud as the 
greatest ; a whisper to become as loud as the report of a 
cannon ? and, 2. To propagate any, the least, sound to the 
greatest distance ? Whoever understands the scope and ten- 
dency of the present enquiry, will not, perhaps, be at a loss 
to make several discoveries in phonics, intimated, but not 
divulged, by that learned prelate ; and even to carry the 
doctrine of acoustics, diacoustics, and catacoustics, farther 
than his intimations reach. See Philosophical Transactions^ 
319. And consult Dr, Hook's Posthumous Works. 
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more than if the horn were of an equal bore : for 
the air and sound, being first contracted at the 
lesser end, and afterwards having more room to 
spread at the greater, dilate themselves ; and in 
ctoming out strike more air, whereby the sound is 
rendered largeriand deeper. And even hunters' 
boms, which are commonly made strait, not obli- 
q\ie as the former, are always greater at the low* 
er end. It should be tri^d also in pipes, made 
much larger at the lower end : or with a belly 
towards the end, and then issuing in a strait con* 
cave again. 

There is in St James's fields a conduit of 
brick, with a low vault adjoining; and at the end 
of that, a round house of stone : in the brick 
conduit is a window ; and in the round house, a 
small slit ; so that when a person hoUoes in the 
slit, it makes a fearful roaring at the window. 
For all concaves that proceed from narrow to 
broad, amplify the sound at coming out. 

Hawks-bells, that have holes in the sides, give 
a greater ring, than if the pellet struck upon 
btass in the open air. For the sound in- 
closed by the sides of the bell, comes out at the 
holes unspent, and stronger. And in drums, 
the closeness round about, that preserves the 
sound from dispersing, makes the noise come out 
at the drum- holes, much louder and stronger, ' 



80 

Ch&Q if the like skin were struck, extended in the 
open air^ 

Sounds are heard better and farther in an 
evening, or in the night, than at noon, or in the 
day : because in the day, when the air is thinner, 
the sound pierces njore ; but when the air is 
thicker, as in the night, it spreads less : as being 
now in a degree of enclosure. It is true also, 
that the general silence of the night contributes 
to this effect. 

There are two kinds of reflection in sound; 
the one at a distance, or the echo ; wherein the 
original is heard distinctly, and the reflection 
also distinctly : the other in concurrence ; when 
the sound reflecting near, returns immediately 
upon the original, and so repeats it not but am- 
plifies. Whence music upon the water sounds 
sweeter ; and better in chambers that are wains- 
cotted, than such as are hung.* 

The strings of a lute, viol, or virginal, give a 
much greater sound, on account of the knot and 
concavity beneath, than if there were only a flat 
board without that hollow and knot, by which 



* These particulars deserve to be compared with those 
mentioned by the bbhop of Ferns, in the paper so often cit- 
ed ; which may shew npon what fbnndation he proceeded to 
build hif highly useful and txteosive doctrine (xf aco«ftics. 
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the upper air cemmunicates vith the lower. An 
Irish harp admits the open air on both sides of 
the strings : and its belly runs not along with the 
strings, but lies at the end of them. It makes a 
more resonant sound than the bandora, orpba- 
rion,. or cittern ; though these have wire-strings 
as well as that. The cause seems to be, that the 
open air on both sides helps where there is a 
concavity ; which is therefore best placed at the 
end. A virginal, when the lid is down, makes a 
slenderer sound than when the lid is up: for all 
shutting in of air, where there is no competent 
vent, damps the sound. 

There is a church at Gloucester, (and I have 
beard the like of other places) where, if a person 
speaks softly against a wall ; another shall hear 
his voice better^ at a considerable distance, than 
near at hand :* enquire more particularly of the 
structure of that place.f I suspect there is some 
vault, or hollow, or isle, behind the wall; and 
some passage to it from the farther end of that, 
wall, against which the person speaks ; so that 



* On this property of sound, arising from the ttnicture of 
a place, may depend the bbhop of Feme's third and last pro- 
blem ; Tiz. to convey a sound from one pla«e to another, at a 
great distance ; so as that it shall not be heard in the middle. 

♦ Consider the 'nature of whispering galleries, asparticu- 
larly, at St. Paul's in London. 
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the voice slides along the wall^ th«i enters at 
some passage, and communicates witli the air of 
the hollow : for it is somewhat preserved by the 
plain wall ; but that is too weak to give an audi- 
ble sound, till it has communicated with the back 
air.* 

Place the horn of the bow near your ear, then 
touch the string, and the sound will be encreased 
to a degree of tone : the sensory, in this case, by 
reason of the near approach, being struck before 
the air disperses. The like happens, if the horn 
be held betwixt the teeth : but this is a plain 
propagation of the soupd from the teeth to the 
organ of hearing ; for there is a great intercourse 
between these two parts; as appears from hence, 
that a harsh, grating tune sets the teeth on edge. 
The same thing happens if the horn of the bow 
be applied to the temples ; the sound thus slid* 
ing &om hence to the ear. If a rod of iron,' or 
brass,, be held with one end to the ear, and the 
other be struck upon^ it makes a much greater 
sound than the same stroke upon the rod, when 
not so contiguous to the ear. By which, and 
other instances, it should seem that sounds do 



* He who shall make himself master of the nature and 
properties of sounds^ will, perhaps, have it ia his power to 
perfonn as sarpri^g things as Friar Bacon is said tabate 
done, by his skill in optics, and, probably, Bwrc serriceable: 
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sot only sHdtf upon tfae surface of a smooth body ; 
but also conimuDicate with the spirits in the 
pores of the body.* 

In Trinity-CoUege, Cambridge, there wae en 
upper chamber^ weak in the roof, and therefore 
supported by an iron prop, as thick as a man'a 
wrist, placed in the middle of the chamber: 
which iron, if struck, would make only a little flat 
noise in the room ; but a great bomb in the cham-^ 
ber below. The sounds made by buckets in a 
well, when they strike against the sides, or plunge 
itito the water) itc, are deeper and fuller than if 
the like percutoion were made in the open air : 
on account of the confinement and enclosure of 
the air in the concave of the well. So empty 
barrels placed in a room under a chamber, make 
all the sounds in the chamber more full and re^* 
sounding. Hence there are &yt general ways of 
encreasing sounds ;t viz. 1. simple enclosure ;t 
2. enclosure with dilatation ; § 3. communica" 



« Something to this purpose was intimated above, Sect. 
II. 7. 

+ Observe, withrfcgard to the Aethod of the enqairjr, the 
use of particular instances and experiments ; none of which 
are to be collected and made foi fheif otvn sekes, but to fur- 
nish the means of induction j add axioms that lead to cupital 
i^orlis. 

J A& iti cylindrical tubes. 

$ As in speaking trumpets, &c. 
G 2 
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lion ;* 4. approach to the sensory :t and 5. con« 
current reflection.} 

With regard to exility of sounds ; it is certain 
the voice passes through solid and hard bodies ; 
if they be not too thick ; and again, through wa- 
ter : but then the voice is, by such a passage, re- 
duced to a great exility. Thus, if the holes of a 
hawk's bell be stopped, it will not ring ; but rat- 
tle like, the eagle-stone, which contains another 
stone within it. And as for water; take a pail, 
turn the bottom upward, and carry the mouth of 
it down to the level of the water ; plunge it six 
inches deep, still keeping it even, that it may not 
tilt on either side, and so the air get out: then 
let a person, dive so far under water, as to put 
his head into the pail ; and there will come out 
as much air in b^^bbles as to make room for his 
bead. Now let him speak, and his voice will be 
heard plainly ; thohgh now made extremely sharp, 
like the mock-voice of puppets; yet the articu- 
late sounds of the words will not be confounded. 
It may be more commodious to put the pail over 

« As in harps* &c. where the air conimunicates on both 

sides. 

i As when the ear is close applied to the sounding body , 

I As in speaking near hollow vessels^ &c. Could not va. 

rious particular methods^ capable of producing great effects* 

^e found* by an artificial application* or combination* of two* 

tre of these ? 
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a man's head above iivater; then^ he sinking 
down, to press the pail down with him, so that 
by kneeling or sitting, he may be lower than the 
water. 

In lutes, and stringed instruments, if you stop 
a string high, whereby it has less scope to trem-» 
ble, the sound is more treble, but more dead. 
Take two saucers, and strike the edge of the one 
against the bottom of the other, within a pail of 
water; and as you put the saucers lower and 
lower, the sound will grow flatter, even while 
part of the saucer is above the water; but that 
flatness of sound is joined with a harshness, 
caused by its inequality ; as coming from the 
parts of the saucer that are under the water* 
But when the saucer is wholly under the water, 
Uie sound becomes clearer, though much lower; 
as if it came from afar. 

Soft bodies damp sound much more than hard 
ones. Thus, if a bell be wrapped round with 
cloth or silk : it deadenii the sound more than if 
the bell were surrounded with wood. Trial was 
made in a recorder, and varied several ways : the 
bottom of it was stopped, 1 . with wax, 2. set 
against the palm of the hand, 3. against a damask 
cushion, 4. placed in sand, 5. placed in ashes, 
and 6. set half an inch deep in water, close to 
the bottom of a silver bason ; and still the tone 
remained : but when the bottom of it was set 

G3 
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•gaiiist, La woollen carpet, 2. a plush lining; 
3. a lock of woolf though loose ; and, 4. against 
•now, the sound of it was quite deadened, and no 
moretlian a breath* 

Hot iron produces not so good a sound as 
cold ; for, while hot, it appears to be more soft, 
and less resounding. So likewise, warm water 
in falling, makes not so full a sound as cold ; be« 
ing, I conceive, softer, and nearer the nature of 
oil ; for it is more slippery, and scours betten 

Let a recorder be made with two fipples, at 
each end one; the trunk as long as two record- 
lers, and the holes answerable towards each end : 
let two persons play the same lesson upon it in 
unison ; and observe «4ietfaer the sound be con- 
founded, or augmented, ordeadeoed« So like- 
wise, let a cross be made of two hollow trunks; 
and let two persons speak, or sing, ttie 6ne length- 
wise, the other transverse: and let there be two 
hearers at the opposite ends ; to observe whe- 
ther the sound be confounded, augmented, or 
deadened. These two instances will also give 
light to the mixture of sounds.* 

* Perhaps thete two experiments have not hitherto been 
trie(i} at leastj 1 have not met with them in an^' other au- 
thor ; though, posftibly, the bishop of Fem» knew their suc- 
cess ^ if we ipay conjecture from his intimation of an uncom- 
mon method of mixing sounds ; and making a concert with 
4 single -instnunent. Let the nature and application of echo- 
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Bellows being blown in at the hole of a drum, 
whilst the drum beats^ makes it sound a little 
flatter, without any other apparent alteration. 
The cause is, that the bellows in part prevent the 
issuing of the sound; and in part also make the 
airless moveable. 



SECT. IV. 



€r TBB hOVVVZBa on SOPTKESS op sounds^ and TBEfK 
PBOPAGATION TO LONOSB OR SHOBTSR DISTANCES. 

Th e loudness and softness of sounds, is a thing 
distinct from their magnitude and exility ; for a 
bass string, thoug^b gently struck, gives the great- 
er sound ; but a treble string, if hard struck, will 
be heard much farther: because the bass string 
strikes, more air, and the treble less, but sharper. 
The strength of percussion is, therefore, a princi- 
pal cause of the loudness and softness of sounds; 
as in knocking harder or softer ; winding a horn 
stronger or weaker, &c. And the strength of 
this percussion consists as much in the hardness 
of the body struck, as in the force of the striking 

ing and whispering places, be considered upon this occasion 
But, for tl^e mixture of sounds see more hereafter. Sect 
XVI. 

04 I 
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body : for if you strike clotb, it gives a less sound ; 
if, with the same force, wood a greater; if metal, 
a still greater. And, in metals, gold gives the 
flatter sound ; and silver, or brass, the more ring- 
ing souud. But air, where strongly confined, re* 
sembles a hard body : whence the loud noise in 
discharging a cannon. We find also, that a 
charge, whether with bullet, or paper, wet and 
hard stopped, or with powder alone, rammed 
hard, makes no great difference in the loudness 
of the report. 

The sharpness or quickness of the percussion, 
is a great cause of the loudness, as well as the 
strength. So if you strike the air with a whip, 
or a wand, the sharper and quicker it is done, 
the louder sound it makes. And in playing upon 
the lute, or virginal, the quick touch adds great 
life to the sound : the quick stroke cutting the 
air suddenly; whilst the soft one rather beats 
than cuts it.* 

• See this article . farther prosecuted in Mr. Malcoli^'s 
Treatise of Music, Chap. I. and M. Perault's Essais da 
Bruit. There are also certain papers in the Philosophical 
Transactions, and French Memoirs, that give light to this 
subject. 
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SECT. V. 



OF THB COMMUNICATION OP SOUNDS. 

An apt experiment for demonstrating the 
communication of sounds, is the chiming of bells ; 
for if you strike with a hammer, first upon the 
upper part of the bell, then upon the middle, and 
lastly upon the lower part ; you will find the 
sound to be more treble or more bass, according 
to the concavity, on the inside ; though the per- 
cussion be only on the outside. 

When the sound in wind-instruments is pro- 
duced between the blast of the mouth, and the 
air of the instrument, it has yet some communi- 
cation with the matter of the sides of the instru- 
ment, and the spirits therein contained ; for in a 
flute, or trumpet of wood and another of brass, 
the sound will be different : so if the fiute be co- 
vered with cloth or silk, it gives a different sound 
from what it would do of itself ; and if the fiute 
be a little wet on the inside, it will make a differ- 
ent sound from the same fiute dry.* 

• Some particulars relating to this article, have heen al- 
ready treated occasionally, utider Sect IH. 
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SECT. VI. 



or THB EQUALITY AND INSQVALZTr 07 SOUNDi. 

WE come next to such inequality of sounds 
as proceeds, not from the nature of the bodies 
themselves, but is accidental ; either through the 
roughness or obliquity of the passage, the dou- 
bling of the pecutient, or the trepidation of the 
motion. A bell if cracked, whereby the sound 
has not a clear passage, rings hoarse and jarring ; 
-so the human voice, becomes hoarse, when by a 
cold the wind-pipe grows rugged and furred. 
And in these two instances the sounds are un- 
grateful, because totally unequal ; but when un- 
equal in equality, they prove grateful, though 
purling. 

All instruments that have either returns, as 
trotnpets ; flexures, as corpets ; or are elevated 
and depressed, as sackbuts; yield a purling 
sound : but the flute, that has none of these ine- 
qualities, gives a clear sound. Yet the flute it- 
self moistened a little on the inside, sounds more 
solemnly, and with a degree of purling or hissing,. 
And a wreathed string, such as the bass strings 
'^^ a bandora, also yields a purling sound. 



91 

But a lute^triDg, if it be altogether unequal in 
its parts, gives a harsh and untuneable sound ; 
which kind of strings we call false strings, as be- 
ing bigger in one part than another: whence 
wire<strings are never false. So, to try a lute- 
string, we extend it hard between the fingers, and 
fillip it ; and if it give a double species, it is true; 
but if more, it is false.* * 

The running of waters affords a trembling 
noise ; and in regals, which have a nightingale- 
pipe that contains water, the sound is continually 
tremulous. There is also a play-thing for chil- 
dren called cocks,t with water in them ; which, 
when blown into, yield a trembling sound : and 
this trembling of water has an affinity with the 
letter L. And all these inequalities of trepida- 
tion are rather pleasant than otherwise. 

• I suppose this double species is meant of the two sen- 
sations, or sounds, caused by the going, and returning of 
the string, which sounds will only be uniform, or equable, 
when the string is of the same thickness in all the vibrating 
parts. 

t The thing here meant, seems at present to be out of 
uie^ it is a kind of bellied-whistle, made of earthen-ware, 
and filled with water up to the whistle-part; whereat, when 
a person blows, it yields a shrill, or very harsh sound, with 
a considerable degree of purling. By purling, is under- 
stood, what may" be otherwise called the jug, or quick dou- 
ble ; as in the singing of the nightingale, the playing of a 
flagellet, &c. 
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All bass, or very treble notes, give a rough 
sound; the bass striking more air than it can well 
strike equally : whilst the treble cuts the air so 
sharp, that it returns too swift to make the sound 
equal ; and therefore the mean, or tenor, is the 
sweetest part in music. 

We know nothing that can, at pleasure, make 
a musical or immusical*sound, by voluntary mo- 
tion, but the voice of man and birds. The cause 
is, no doubt, in the windpipe ; which, being well 
extended, acquires an equality ; as a bladder that 
is wrinkled, becomes smooth when extended.* 
The extension is always greater in tones than in 
speech ; whence the inward voice, or whisper, 
can never give a tone. And in singing, there is a 
greater labour of the throat than in speaking ; as 
appears from the thrusting out, or drawing in of 
the chin, when we sing. The humming of bees 
is an unequal buzzing, conceived, by some of the 
ancients, not to issue at the mouth of the crea- 
ture ; but to be an inward sound. It should 
rather seem to proceed from the motion of their 
wings ; for it is not heard but when these stir. 

All metals quenched in water give a hissing 
sound; (which has an affinity with the letter Z;) 
notwithstanding the sound is created between the 

* There is a curioas paper to this purpose in the French 
*f^moir8. 
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water, or vapour, and tbe air. Boiling also, if 
there be but little water in a vessel, makes a his- 
sing sound ; but boiling in a fuH vessel makes a 
bubbling sound, somewhat like that of the cocks 
used by children.* 

Trial should be made, whether the inequality 
of the medium will not produce an inequality of 
sound ; as if three bells were made, one within 
another, with air between them ; and the outer- 
most bell were chimed with a hammer ; how 
would the sound differ from that of a single bell? 
so, likewise, join a plate of brass, and a plank of 
wood together ; and strike upon one of them, to 
try if they do not give an unequal sound. Again, 
make two or three partitions of wood in a hogs- 
head, with holes or knots in them ; and mark the 
difference of their sound from that of a hogshead 
without such partitions.! 



• Seep. 9J. 

f He who desires to improye the present set. of musical 
instruments, or to invent new ones, with advantages want- 
ing in the present, should apply to the making of these 
kinds of experiments ; without which, no just axioms in 
physics, capable of directing the instrument-maker, can be 
procured. 
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SECT. VII. 

tt tBC XOftS tSXftLE, AKH THE MOftS BAiS TONBS> 6ft 
HU8ICAL SOVNDi. 

Tis evident that the percussion of a great ' 
qaantity of air, causes the bass sound ; and the 
less quantity, the treble. The percussion of the 
greater quantity of air, proceeds from the large- 
ness of the striking body, and the length and 
breadth of the concavity through which the sound 
passes : whence a bass string is greater ; a bfiss 
flute, wider than a treble ; and in pipes, and the 
like, the lower the note-holes are, and the far- 
ther from the mouth of the pipe, the more basd 
the sound ; and the nearer the mouth, the more 
treble : so, if you strike an entire body, as an 
faandiron of brass, at the top, it makes a more 
treble sound ; and at the bottom, a more bass. 
'Tis also evident, that the sharper or quicker pcr- 
CttSiion of the air, causes the more treble sound; 
and a slower, or heavier, the more bass sound. 
So in strings, the more they are strained, the 
quicker they start back, and the more treble the 
sound ; as, on the contrary, the slacker they are, 
the baser the sound : and hence, a bigger string 
more stretched, and a smaller string less 
stretched, may fall into the same tone. 

'ildren, women, and eunuchs, have smaller, 
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and ftfariUer voices than men ; not because men 
have greater heat^ which may make the voice 
stronger (for strength of voice regards only 
loudness and 8oftne8s> not tone ;) but from the 
dilatation of the organ, which indeed, may pro- 
ceed from heat. But the cause of changing in 
the voice, at the years of puberty, is more ob- 
scure* It seems to be hence, that when much 
of the moistiu'e of the body, which before water- 
ed the parts, is drawn down to the spermatic 
vessels, it leaves the body hotter ; whence the 
dilatation of the organs :* for all the effects of 
heat manifestly come on at this time ; as pilo- 
sity, roughness of the skin, hardness of the 
flesh, &c. 

The industry of musioians has invented two 
other ways of straining strings, besides winding : 
the one is, stopping them with the finger, as in the 
neck of lutes, viols, &C the other is, by shorten- 
ing the strings, as in harps, virginals, 6cc. Both 
these depend upon the same principle, as they on- 

■'■ 'T ■ "- ■ '■ ■ .-"ir ^ ■; ' '■ ■ ' ' * 

* Vis. the Aspera Arterial or the head of the larjnx« 
&c. and we certainly know that heat has the power of di- 
lating, or expanding all the parts of the body> as well asren* 
deriDg them dry. And, doahtless, these two properties hare 
a power of altering sotnids, as all instSBces conlirm* HoW* 
ever, the point should be more accurately stated by pfailo- 
sophical aoatomists. 
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' ly cause the stl-'ing to give a quicker start. In 
straining of a string, the farther it is stretched 
the less super-straining goes to a note ; for a 
string requires to be considerably wound, before 
it will make any note at all : and in the stops of 
lutes, &c. the higher they go, the less distance 
there is between the frets. 

If you fill a conical drinking-glass with water, 
then fillip it on the brim, and afterwards empty 
part of the water, and so more and more ; still 
trying the tone by fiUipping, you will find the' 
tone more bass, as the glass is more empty. 



SECT. VIII. 



OP THE PROPORTION O^REBLE AVD BASS TONES. 

The just, and measured proportion of the air 
struck, with regard to the baseness, or trebleness 
of tones, is one of the greatest secrets in the con- 
templation of sounds ; for it discovers the true 
CQincidence of times into diapasons ; which is 
the return of the same sound ; and so- of the 
concords and discords between the unison and 
the diapason. This maybe discovered, 1. in 
the proportion of the winding of strings : 2. in 
the proportion of the distance of frets; and, 
3. in the proportion of the concavities of 

'%, 6cc. but more commodiously in the 
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But first try tbe windiag of a string once 
about, as soon as it is brought to that extension 
as to give a tone, then twice about, thrice, &c. 
and mark the scale, or difference of the rise of 
the tone : whereby,' you will, at once, discover 
two effects, or the proportion of the sound, in. 
respect to winding : and the proportion of the 
sound, in respect of the string, as it is more or 
less strained ; but to measure this, the way 
will be, to take the length in a right line of 
the string, upon any winding about of the 

peg. 

As for the stops : take the number of frets ; 
and, principally, the length of the line from the 
iirst slop of the string, to such a stop as shall 
produce a diapason to the former, upon the same 
string. 

But, as we before observed, the thing will best 
appear in the bores of wind-instruments : let, 
therefore, six pipes be made alike, in length and 
all things else ; only with a single, double, and 
so on to a sextuple bore ; and mark what fall of 
tone every one gives. But in these three in- 
stances it must be diligently observed, what 
length of string, distance of stop, and concavity 
of instrument, gives what rise of sound : thus, in 
the last case, you must set down what increase of 
concavity goes to the making of a note higher, 

VOL. II. H 
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what of two nptes, what of three ; and so up to 
the diapason : for then the great secret of nunv- 
bers and proportions will appear. Perhaps the 
makers of wind-instruments know this already ;. 
because they make them in sets : and likewise 
bell-founders, in adjusting the tune of their bells i 
so that enquiry may here save trial.''^ 

'Tis observed by one of the ancients, that an 
empty barrel struck with the finger, gives a dia- 
pason to the sound of the like barrel when full ; 
but how that should be, I do not well under- 
stand ; because the striking of a barrel, full or 
empty, scarce gives any tone.f 

Some sensible difference is required in the 
proportion of creating a note, with regard to the 
spund itself, which is passive ; and that it be 
not too near, but at a distance : for in a recor- 
der, the three uppermost holes yield one tone ; 
which is a note lower than the tone of the first 



* Tt should seem, that the makers of wind instraments; 
and bell-founders^ have no exact rule for tins purpose ; or 
else no true method of observing it : they^ however, come 
tolerably near, by habit and practice, as it were mechanic 
cally ', and afterwards by making some small alterations, 
as scraping the pipe, or chipping the bell, bring the tone ta 
a truth. 

t Perhaps the vessel was not of wood, but metal. How 
does the thmg succeed in glass ? See above^ Sect. YII. 
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three : and the like, no doubt, is required in the 
winding or stopping of strings.* 



SECT. IX. 



OF EXTERNAL AND INTERNAL BOUNDS. 

Theue is another difference of sounds, which 
we call external and internal. There is neither 
soft nor loud, bass nor treble ; musical nor im- 
musical : and though there can be no tone in an 
external sound, yet it may be both musical and 
immusical. The internal sound we mean, is ra- 
ther an impulse or contrusion, than an elision, or 
cutting of the air ; so that the percussion of the 
one, with regard to the other, differs as a blow 
does from a cut. In speech, the whisper, whe- 
ther loud or soft, is an internal ; but speaking 
out, an external sound ; whence we can never 
make a tone, nor sing in whisper ; but in speech 
we may. So breathing, or blowing by the mouth, 
bellows, or wind, though loud, is an internal 
sound ; but the blowing through a pipe, or con- 
cavity, is an external one. So likewise, the 
greatest winds, if they have no coarctation, or 
blow not hollow, give an internal sound ; but the 

^ There seems to be something intimated here^ with re- 
gard to the creation of notes, that has not hitherto been 
clearly and physically made out. 

« 2 ^ . 
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whistling, or hollow wind, yields a singing, or 
external sound ; the former being confined by 
some other body ; and the latter, confined by its 
own density ; and therefore when the wind blows 
hollow, 'tis a sign of rain. So flame, as it moves 
within itself, or is blown by bellows, gives a mur- 
mur, or internal sound. 

There is no hard body, but when struck a- 
gainst another hard body, will yield an external 
sound, greater or less : insomuch, that if the per- 
cussion be over-soft, it may induce a nullity of 
sound ; but never an internal sound : as when 
one treads so softly as not to be heard. Where 
the air, whether confined or not confined, is the 
percutient against a bard body, it never gives an 
external sound ; as in blowing strongly with bel- 
lows against a wall. Sounds, both external and 
internal, may be made as well by suction as 
by emission of tbe breath, as in whistling «r 
breathing.* 



SECT. X. 



OF THE ARTICULATION OF tlOUNDS. 

Tis one of the greatest mysteries in sounds, 
that the whole sound is not only in the whole 

* This article remains considerably defective. 
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air ; but the ^hole sound is also in eveiy small 
part of the air : so that all the curious diversity 
of articulate sounds, as in the voice of a man or 
birds, will enter at a small'cbink, without con- 
fusion. 

The unequal agitation of the winds, or the 
like, though it promotes the conveyance of 
sounds ; yet does not confound their articula- 
tion, within the distance they can be heard to ; 
though it may cause them to be heard the less 
way,* 

Too great distance confounds the articulation 
of sounds : thus we may hear the sound of a 
preacher's voice, when we cannot distinguish 
what he says. And one articulate sound will 
confound another ; as when many speak at 
once. 

In speaking under water, when the voice is 
reduced to an extreme exilit} ;t yet the articu- 
late sounds, that is the words, are not confound- 
ed. I conceive, that an extreme small, or an 
extreme great sound, cannot be articulate ; but 
that articulation requires a mediocrity of sound ; 
as the extreme small sounds confound the arti- 
culation by contracting ; and the lai ge one by 

* See Mr. Derham's latin paper upon the motion of 
sounds^ in the Philosophical transactions. No. 313. 
f See abo ve. Sect. 3. 

H 3 
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dispersing. And though an articulate sound 
already created, will be contracted into a small 
compass, and pass through a narrow chink ; yet 
the first articulation requires a greater dimen- 
sion. 

It has been observed, that in a room, or chapel, 
vaulted below and above, a preacher cannot be 
heard so well, as in the like places, not so vault- 
ed. For in this case the subsequent words come 
on, before the precedent ones vanish : and there- 
fore the articulate sounds are more confused^ 
though the gross of the sound be greater. 

The motions of the tongue, lips, throat, pa- 
late, &c. which go to make the several alphabe- 
tical letters, relate to the enquiry of sounds. 
The Hebrews have been diligent herein : and de- 
termined which letters are labial, dental, guttu-' 
ral, &c. The Latins and Grecians have distin- 
guished between semi-vowels and mutes ; and in 
mutes tolerably well between muts tenues, me- 
diae & aspiratae : though not with diligence. 
For, they have little examined the particular per- 
cussions and motions that create those sounds : 
as that the letters, B, P, F, M, are not expres- 
sed, but with contracting or shutting the mouth ; 
that the letters N and B, cannot be pronounced . 
together, without the letter N turning into M : 
As Hecatonba will become Hecatomba: That 
nd T cannot be pronounced together, but P 
5 



ViU come between them ; as Emtus is pronounc- 
ed Emptus : and there are many of the like in- 
'Stances. So that whoever enquires to the full, 
will find, there are fewer simple motions requir- 
ed, to the making of the whole alphabet, than 
there are letters.* 

The lungs are the most spungy part of the 
43ody, and therefore ablest to contract and di- 
late ; and when they contract, they expel the 
air ; which passing through the aspera arteria, 
throat, and mouth, makes the voice : but arti- 
culation is not produced without the help of the 
tongue, the palate, and the rest of those called 
the organs of speech. 

There is a similitude between the sound made 
by inanimate bodies, or animate bodies that have 
no articulate voice ; and several letters of artix 
culate voices : and men have commonly given 
such names to these sounds, as allude to the ar- 
ticulate letters. Thus the trembling sound of 
water bears a resemblance to the letter L ; the 
quenching of hot metals, in watsr, to the Letter 
Z; the snarling of dogs, to the letter R; the 

* This u a curious part of the enquiry, and of large ex- 
tent ; which some make a part of grammar or speech : tho' 
it requires a physical consideration. Let Dr. Holder, Dr. 
Wallis, Mr. Amman, the Philosophical Transactions, and 
the French Memoirs, be consulted upon this occasion. 

H 4 
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Toice of screech-owls, to the letters Sb ; the 
voice of cats, to the diphthong £u ; the voice of 
cockows, to the diphthong Ou; the sounds of 
strings, to the letters Ng. So that for instance, 
to make an inanimate body pronounce a word ; 
the motion of the instruments of the voice must 
be considered, on the one side ; and the like 
sounds made in inanimate bodies, on the other ; 
and what conformity causes the similitude of 
sounds.* 

* Were it not hence easy to make a dog, a cat^ or other 
creature pronounce certain words distinctly ? And is there 
any other secret in the accounts we have had of speaking 
dogs^ than that the master knew how to make them growl, 
or howl in one continued tone, whilst he modulated the 
sound with his hand, b^ directing the motion of the dog's 
mouth, so as to render the voice articulate ? And if this 
general enquiry were to be duly prosecuted, no doubt, but 
even inanimate bodies, however strange it may seem, might 
be made to speak certain words. And whoever shall tho- 
roughly understand the nature of sounds, will be able to 
do much greater things than these. For such things only 
appear strange through our own ignorance. 



105 



SECT. XI. 



THE DIRECTION OF SOUNDS. 

Sounds move in a sphere; that is, every 
way ; upwards, downwards, forwards and back-' 
wards ; as appears in all instances. Sounds do 
not, like the rays of light, require to be convey- 
ed to the sense in right lines ; though they move 
strongest in a right line : because such a line is 
the shortest distance. Hence, a voice on one 
side of a wall is heard on the other : not be- 
cause the sound passes through the wall; but 
arch- wise over it. 

If a sound be stopped, and repelled, it goes 
round on the other side ; in an oblique line. 
Thus, if a bell be rung on the north side ^ of a 
chamber, and the window of that chamber open 
to the south ; a person within the chamber would 
think the sound came from the south ; and the 
case is the same in a coach, &c. 

Sounds, though they move in a sphere, yet are 
strongest, and go farthest in the front-line, from 
the first impulse of the air ; and therefore, in 
preaching, the voice is better heard before the 
pulpit, than behind it, or on the sides ; though 



It stand open. So a piece of ordnance will be 
farther heard forward from the mouth of the 
piece, than behind, or on the sides.* 

It may be suspected, that sounds move better 
downwards than upwards. Pulpits are placed 
high above the people : and when the ancient 
generals harangued their armies, they hadalways 
a mount cast up, for them to stand upon. But 
this may be imputed to the stops and obstacles, 
which the voice meets with, in speaking on a 
level. Yet there seems to be somewhat more in 
it ; for perhaps spiritual species, both visible and 
audible, move better downwards than upwards.f 
It is strange, that to men standing upon the 
ground, others upon the top of St. Paul's, seem 
not only much less, but cannot be known ; whilst 
to those above, the persons below seem not so 
little, and may be known : though all other 
things to them above, seem somewhat contract- 
ed, and better defined, or collected into figures. t 
So knots in gardens shew best from an upper win- 
dow or terrace. But to make an exact trial, with 
regard to sound, let a man stand in a chamber 

* See Mr. Derham's Experiments in the Philosophical 
Transactions. 

^ This may hold true of sounds, because of the greater 
density of the air below than above : but will it hold true 
of vision, for the same reason ? 

'^ Is the observation verified ? 
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«o.t much above the ground ;* and speak out at 
the window through a trunk, as softly as he can^ 
to one standing on the ground ; the other laying 
his ear close to the trunk : then let the person 
below speak, in the same degree of softness; 
and let him in the chamber lay his ear to the 
trunk : and this may be a proper means to judge 
iVhether sounds descend or ascend the better. 



SECT. XII. 



THE DUBATION OF 80VVDS ; AND THE TIMS THET BE- 

QUIBE IN THEIB GENERAIION, OB 

PBOPAGATION. 

After sound is created, as it is in a moment^ 
w« find it continues some small time,.melting by 
degrees. And here a great error has prevailed^ 
in taking this to be a continuance of the first 
sound ; whereas it is a renovation : for the 
body struck has a trepidation wrought in the mi- 
nute parts ; and so renews the percussion of the 



* Why filiQuld not the experiment be tried at a greater 
height from the ground ; if a long tube were procurable f 
What is the common obsenration of masons, working on 
the top of a steeple, and conversing with others below ? 
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air. Thid is evident ; because the melting soand 
of a bell, or string, ceases as soon as the bell or 
string is touched, And here are too trepida- 
tions to be distinguished : the one manifest and 
local : as of the bell when it is pensile : the 
other secret, and of the minute parts :* yet the 
local greatly helps the secret one. So likewise 
in pipes, and other wind-instruments, the sound 
lasts no longer than the breath blows. It is true 
that in organs there is a confused murmur for a 
small time after ; but thi$ is only while the bel- 
lows are falling. 

It is certain, that the report of ordnance, 
where many are fired together, will be carried 
above twenty miles by land : and much farther 
by water : but then it comes to the ear, not in 
the instant of shooting ; but perhaps an hour or 
more after :t which must needs be a continu- 
ance of the first sound : for there is no trepida- 
tion to renew it. And the touching of the ord- 
nance would not extinguish the sound the soon- 



• This distinction is made great use of by M. Perault, 
in his Essais du Bruit. 

+ The velocity of sound is somewhat differently com- 
puted by different authors. . According to Mr. Boyle it 
moves 1 200 English feet in a second ; and according to Dr. 
Halley 1 14«. See Newton. Princip. Lib. II. Prop. 50. 
And again, Mr. Derham's Paper in the Philosophical Trans- 
No. 313. 
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^r : 60 that in greater sounds^ the continuance 
is more than momentary. 

To try exactly the time wherein sound is pro- 
pagated ; let a man stand in* a steeple, with a 
taper, veiled ; and let another man stand a tnile 
off: then let the person in the steeple strike a 
bell ; and at the same instant withdraw the veil 
or blind, that the other at a distance may mea- 
sure the time between the light seen, and the 
sound heard : for light is propagated instantane- 
ously.* This may be tried in far greater dis- 
tances ; allowing greater lights and sounds. 

It is generally observed, that light moves swif- 
ter than sound ; for the flash of a musket is seen 
sooner than the report is heard. And in the 
hewing of wood, we may see at some distance, 
the arm lifted up for a second stroak, before we 
hear the sound of the first. And the greater the 
distance, the greater is the anticipation : as iu 
thundex afar aff; when the lightning long pre 
cedes the crack.f 

• Or what comei Tery near thereto : for in the space of 
teven or eight minutes, it is thought by some to travel from 
the sun to the earth. See Newton. Princip. Lib. TI. Prop. 
96. Schol. 

f On this foundation the distance of explosions, thunder, 
kc. may be readily known; by counting the seconds that 
pass betwiit the flash and the report. 
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' Colours represented to the eye, neither fade^ 
nor melt by degrees ; but appear still in the same 
strength ; whilst sounds melt and vanish by lit- 
tle and little : for colours participate not of the 
motion of the air; as sounds do. And it is 
manifest that sound participates of some local 
motion of the air ; because it perishes so sud- 
denly: for in every division or impulse of the 
air, the air suddenly restores and re-unites it-^ 
self; which water also does, though not so 
swiftly. 



SECT. XIII. 



THE PASSAGE ANP INTERCEPTION OF SOUNDS. 

In experiments of the passage, or resistance 
of sounds, care must be had not to mistake the 
passing along the sides of a body, for the passing 
through a body : and therefore the intercepting 
body sliould be very close ; for sound will pass 
through a small chinic. But when the sound is 
to pass through a bard or close body ; as a wall, 
metal, water, &c. the body must be but thin and 
small ; otherwise it utterly damps the sound :. 
whence in the experiment of speaking under 
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water, the voice must not be very deep withiD 
the water ; for then the sound would not pene- 
trate through. 

It is certain, that in the passage of sounds 
through hard bodies, the spirit or pneumatical 
part of the body itself, co-operates;* but much 
better when the sides of the hard body are 
struck, than wlien the percussion is only inter- 
nal, without touching the sides. Take, there- 
fore, a hawk's bell,^ with the holes stopped up ; 
and hang it, by a wire, within a glass bottle ; 
close the mouth of the glass with wax; then 
shake the glass, and try whether the bell will 
give any sound, or how weak.f 

II is certain, that a very wide arch descending 
sharp, will quite extinguish sounds ; so that the 
sound which would be beard over a wall, can- 
not be heard over a church ; nor the sound, au- 
dible at some distance from a wall, be heard 
close under the wall. 

Soft and foraminous bodies will deaden sounds 
in their first creation ; for the striking against 

• This is morefullj insisted upon above. Sect. II [. 

+ The invention o£ the air-pump and condensor has ren- 
dered numerous experiments, with relation to sounds and 
hearing, much more commodiously practicable, than they 
could have been without it. But philosophers seem weary 
of these new engines already ; before half their use» are 
known. 
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cloth or fur makes little sound ; but in its pas- 
sage, they admit it better than harder bodies : so 
curtains and hangings do not stop a sound much; 
but glass windows, if \ery close, will check it 
more than the like thickness of cloth. 

It is worth enquiring, whether great sounds do 
not become more weak and exile, in passing 
through small chinks : for the subtilties of arti- 
culate sounds may perhaps pass them unponfus- 
ed ; but magnitude of sound not so well.* 



SECT. XIV. 



OF THE MEDIUM OF SOUNDS. 

THE mediums of sounds are air, water, soft 
and porous bodies ; and in some degree also, 
hard ones: but all of them are dull and unapt, ex- 
cept the air. The thinner air does not convey 
sound so well as the denser. This appears from 
sounds in the night and evening ; in moist weath- 
er, and in southern winds \ for thin air is better 
penetrated ; whilst a thick air better preserves 
the sound from waste. But let farther trial be 
made, by hollowing in mists and gentle showers : 

* See Sect. X. 
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for dampness^ perhaps, will somewhfit deaden tbe 
sound.* 

How far flame may be a medium of sound ; 
especially such as are created by air, and not be- 
twixt hard bodies; may be tried by speaking 
where a bonfire is between : but then, allowance 
must be made for some disturbance in the sound, 
caused by that of the flame itself. 

Whether any other fluids, being used as mer 
diums, propagate sound differently from water, 
may be easily tried ; as by striking the bottom of 
a vessel, filled either with milk, or oil; which, 
though more light, are more unequal bodies tbaa 
water.f 



SECT. XV. 



OF THB FIGUBES OF THB CONCATES^ Olt BOMBft 
THBOVGH WHIGB SOUNDS ABE CONVETED. 

THE figure of a bell partakes of the inverted, 
truncate pyramid ; but comes off and dilates more 
suddenly. The figure of the huntsman's horn, 
and cornet, is oblique ; though there are likewise 
strait horns ; which if of the same bore with the 



• See Mr. Boyle's Pnei^maticfil Experiments relating to 
lonnds. 
4 This article also remains l)at imperfectly pcoaecut^d. 

VOL. XI. I 
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t rooked ones, differ little in sound ; though th^^ 
strait ones require a somewhat stronger blast. 
The figures of recorders, and pipes, are strait 7 
but the recorder has a less bore above ; and a 
greater below. The trumpet has the figure of 
the letter S, * which makes the purling sound, 
&c. Generally the strait line makes the clear- 
est and roundest sound ; and the crooked the 
more hoarse and jarring. 

Trial should be made with a sinuous pipe, hav- 
ing four flexures : as also with a pipe made in the 
form of across, and open in the middle > and 
again with an angular pipe : to see what would 
be the effects of their several sounds. Try like- 
wise a circular pipe; made perfectly round, with 
a hole to blow in ; and another not far from that^ 
but with a tranverse, or stop between them ; so 
that the breath may go the round of the circle^ 
and issue at the second hole.f 

Percussions may be likewise tried in solid bo- 
dies of several figures; as globes, flats, cubes, 
crosses, triangles, &c. and their combinations ; 
as flat against flat, convex against convex, con- 

• Some trumpets have a circular turn in the middle. 

+ Is not this the structure of the little round horn or 

pipe used by the postillions in Germany ; which gives a very 

odd sound, not to be described by words ; being a kind of 

*nixture of shrillness, loudness, and stops, somewhat re-> 

' Ung the braying of an ass? 
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vex against flat, &c. to shew the diversities of 
the sounds they produce. Try also the difference 
of sounds in several thicknesses of hard bodies, 
when struck. I have tried, that a bell of gold 
yields an excellent sound ; not inferior to one of 
silver or brass, but rather better :* yet a piece 
of gold coin, sounds much flatter than a piece of 
silver. 

The harp has its concave running cross-wise to 
the strings ; and no instrument yields so melting 
and prolonged a sound as the Irish harp.f So 
that if a virginal were made with a double con- 
cave ; the one all the length, as the virginal has ; 
the other at the end of the strings, as the harp 
has ; it might make the sound more perfect, or 
not so shallow and jarring. It may be tried with- 
out any sound-board along ; but only harp- wise 
at one end of the strings : or lastly, with a double 
concave ; one at each end of the strings.! 

* Was the gold pure, or alloyed P one would not expect 
that so soft a metal as pure gold, should ring clear and 
strong. 

t Observe, that the Irish harp has metalline strings ; and 
is played with the nails, not the ends of the fingers, as ihe 
Welch harp is, the strings whereof are gut. 

t What is the new contrivance practised in upright harp- 
stchords? these experiments are of the same kind with those 
recommended above. Sect. VIII. and regard the improve- 
ment of musical instruments. 

I 2 
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SECT. XVL 



OF THE MIXTURE OF SOUNIDS. 

THERE is ail apparent diversity between visi- 
ble and audible species, in this ; that the visible 
do not mix in the medium ; but the audible do : 
for we can see a number of trees, hills, men and 
beasts, at once : without the one confounding the 
other : but if so many sounds came from several 
parts, they would utterly confound each other. 
Thus voices, or concerts of music make harmony 
by mixture,* which colours do not. It is true, 
indeed, that a great light drowns a smaller ; as 
the sun does that of a glow-worm ; and a great 



• Is it not the excellence of concerts, and the beauty, or 
perfection of harmony, to have the sounds of different in- 
struments perfectly etnbodied as it were, or mixed together. 
Tike the different colours of light, so as to strike the ear 
with one compound sensation, as if it came from a single in. 
ftrument, like light from the snn? and if so; could not 
ways be contrived, by some particular structure of the mu- 
sic-room, or Opera House, to incorporate these sounds ; be- 
fore they came to the ears of the audience? and by a suita- 
ble contrivance of this kind, might not a Dutch or an Eng- 
lish concert be rendered as agreeable as an Italian qdo i 
See the next paragraph below. 
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, sound drowns a less. So likewise, if there were 
t%i9o glass lantliorns, the one of a crimson colour, 
tbe other of an azure, and a candle were includ- 
ed in each ; I suppose these . coloured lights 
would mix and cast a purple colour upon white 
paper.* And even colours yield a faint and 
^weak mixture ; for white walls make rooms more 
lightsome than black. But the confusion in 
sounds, and the distinctness of visible objects 
proceeds from hence, that the vision, is made in 
right lines, by means of several distinct cones of 
rays ; whence there can be no coincidence in the 
eye, or visual point : whereas sounds, that move 
in oblique and crooked lines, must needs meet 
and disturb one another. f 
. Tbe sweetest and best harmony is made, when 
every part, or instrument is not heard by itself, 
but a general consent of them all ; which re* 
quires the audience to be at some distance : after 
the same manner as tbe mixture of perfumes is 
received ; or the smells of several flowers in the 
air4 ' I'he disposition of the air, as to other 
qualities, unless joined with sound, has no great 

• Sir Isaac Newton has many particulars relating to this 
subject, both in his Optics and Principia. 

t See this matter farther cleared up by Sir Isaac Newton. . 
Princip. Lib. 11. Prop. 60. Schol. 

X This comparison seems very well to explain the nature 
of concert. See the note iipon$ 1. abore. 
I 3 
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effect upon sounds : for whether the air be hgfat 
or dark, hot or cold, in silent motion, or at rest, 
sweet or fetid, &lc. this can make only some 
petty alteration : but sounds disturb and alter one 
another; sometimes by drowning, sometimes by- 
jarring and discording^ and sometimes by con- 
founding with each other ; and sometimes the 
one mixes and compounds with the other, and 
makes harmony.* 

Two voices of the same loudness will not be 
heard twice as far as one of them alone ; and two 
candles of equal light, will not render things vi- 
sible twice as far as one. The clause lies deep ; 
but it sliould seem that the impressions from the 
objects of the senses mix respectively, every one 
with its kind ; but not in proportion : the reason 
may be, that the first impression, which is from 
privative to active, as from silence to noise, or 
from darkness to light, is a greater degree, than 
from L^ss noise to more noise, or from less light 
to more light. The reason of this again may be, 
that the air after it has received a charge, does 
not receive a greater charge, with the same appe- 
tite, as at first. But to determine, the increase 



* Is this strictly and fully explained by Sir Isaac New- 
ton's doctrine of sounds ; which makes them no more than 
propagated pulses of the air^ proceeding from tremulous bo- 
dies^ See Princip. Lib. II. Prop. 50. 

5 
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of virtues, in proportion to the increase of matter^ 
is a large field, that requires' a particular treat- 
ttient.* 



SECT. XVII. 



OF THE MELIOBATION OF SOUNDS. 

ALL concurrent reflections make sounds great- 
er; but if the body that gives the original sound, 
or the reflection, be dean and smooth, it makes 
them sweeter. Trial may be made in a lute or 
viol, with the belly of polished brass, instead of 
wood; we find even in the open air, that the wire 
string is sweeter than the gut-string. f And for 
reflection, water excels: as we find in music near 
a river ; and in' echoes. It has been tried, that 
« pipe a little moistened on the inside, yet so as 



* This la a sabject that seems properly to fall ander ma- 
thematical consideration; after particular experiments have 
been made. Something considerable is done in this waj 
by Galileo, Sir William Petty, and others in a few sub- 
jects : but the design has by no means been extended to all 
sorts of virtues, powers^ and effects, as it deserves ; particu- 
larly in odours, electrics, magnetics, menstrhums, &c. 

f This is not judged so by all ears ; though possibly a 
4{ut-string cannot be made so si^ooth and even as the wire- 
string. 

14 
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to leave BO drop«9 makes a more solemn soand^ 
than if the pipe were dry ; yet with a sweet degree 
of purling : for all porous things, by being moist, 
or, as it were, in a state between dry and wet, 
become a little more even and smooth : but the 
purling, which proceeds .from inequality, I take 
to be caused Ijetweenthe smoothness of the in- 
ward surface of the pipe, which is wet; and the 
rest of the wood of the pipe, to which the wet 
does not reach.^ 

Music wi^in doors, sotmds better in frosty 
weather.; perhaps not «o much from the disposi- 
tion of the air, as ofthe wood or string of the in* 
fttrument ; which is thus made, knore 'crisp, and 
thence more porous oi* hollow : and we find that 
old lutes sound better than new ones, for the 
same reason ; so do lute-strings that bave beea 
long kept.t 

Sound is likewise meliorated by the mixing of 



* >It Bay perhaps 1»e a contradictory instance to these, 
'that the sound of an ivory hantboy is not sweeter than one 
of wood. And both in this, and all other enquiries, the 
4toDtradictory instances should be sought with as much dili- 
tgeueeas the ODncnnrent; if ^e desire to come at the forms 
^'things. 

t It might deserve to be tried, whether ftilte strings be- 
comiiig true by keeping, as they have been found to do, 
-Acquire an eqnl^hickincay iaitfasir^asts, which they had 
not before. 
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open air, urith confined air. Trial, therefore, 
may be made of a lute, or viol, with a double 
belly ; and another belly with a knot over the 
strings ; yet so as to leave scope enough for the 
strings to play below that belly. Trial may be 
likewise made of an Irish harp, with a concave 
on both sides : though perhaps it might ;thut re- 
sound too much ; whereby one note w0uld over- 
take another. To sing in the hole of a drum> 
makes the voice sweeter. So^I conceive ic would, 
if a song in parts, were sung in at several drums : 
and for elegance sake, there might a curtain be 
drawn between the drums aud the audience. 

The sound created in a wind-instrument, be- 
tween the breath and the air, is meliorated, by 
communicating with amore equal body of the 
pipe: for there would doubtless be a different 
sound in a trumpet or pipe of wood ; from that 
of a trumpet or pipe of brass. It were proper to 
try the effects of brass recorders, aud brass 
horns.* 

Sounds are meliorated by the intension of the 
sense, whilst the other senses are collected to 
the particular sense of hearing, and the sight sus* 



* By what phyiical means is the sound of a violin made 
to resemble that of a dram, a hautboy, thefrench^hom^tbe 
bag-pipe, the orfai»,&c. as^in a skilful haud itdocsto great 
eiactneis. 
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pended : whence sounds are sweeter in the night, 
than in the day ; and I suppose sweeter to blind 
men than to others. And it is found, that be- 
tween sleeping and waking, when all the senses 
are bound, music is far sweeter, than when one 
is full awake.* 



SECT. XVIIl. 



OF THE IMITATION OF SOUNDS. 

IT is strange, when attentively considered, how 
children, and some birds learn to imitate speech. 
They take no notice at all of the motion of the 
mouth ; for birds are as well taught in the dark 
as by light. The sounds of speech are very cu- 
rious and exquisite : whence one would think it 
were a lesson hard to learn. It is true, it is con- 
quered with time, by degrees, and with many 
trials ; but all this does not solve the wonder. It 
would almost make one think there is some trans- 
mission of spirits ; and that the spirits of the 
teacher put in motion, work with the spirits of 

♦ All the other ways of meliorating sounds should be 
here enumerated. Consider the use of sound-boards ; and 
their best figure ; a proper one to place behind the actors 
upon the stage, that may meliorate the Toices, and coDTey 
them better to the pit and galleries, &c. 
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the learner, a pre-disposition to imitate ; aDd so 
to perfect the imitation by degrees.* And for 
imitation, it is certain, there is in men and other 
creatures, a' pre-disposition to imitate. How 
readily do apes and monkies imitate all the mo- 
tions of men ? and in the catching of dottrels, we 
see how the foolish bird plays the ape in ges- 
tures; and no man, in effect associates with 
. others, but he learns unawares some of their ges- 
ture, voice, or manner. 

In the imitation of sounds, it is not necessary 
that man should be the teacher: for birds will 
learn of one another ; without any reward, as by 
feeding, or the like, given them in way of encou- 
ragement. Besides, parrots will not only imi- 
tate voices, but laughing, knocking, the squeak- 
ing of a door, or a cart-wheel ; and any other 
noise they hear.f 

N9 brute can imitate the speech of man ; but 
only birds: for the ape, that is otherwise so 
ready to imitate, attains not to any degree of 



* See the articles Imitation and Sympathy. 

+ The stories related of parrots^ are some of them very 
extraordinary ; bat scarce any more remarkable than that 
insisted upon by Mr. Locke^ in his Essay upon Human Un- 
derstanding ; where the parrot seemed not only to spaak 
distinctly, but to hold a dialogue rationally ; and appositely 
imitated the cluck of a hen, in using the human voice. 
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speech ; though there are dogs, which if a person 
howl in their ear, will fall a howling, and conti- 
nue it a great while. This aptness of birds above 
beastb, ill imitating the human speech, should be 
farther e3camined. Beasts have those parts which 
are accounted the organs of speech, as lips, 
teeth, kc. more like to men than birds have : and 
for the neck, many l>easts have it as long as 
birds. What better gorge or apparatus birds 
have, may be farther enquired. The birds that 
are known to speak, are parrots, pies, jays, daws,, 
and ravens :* among which, parrots have a hook- 
ed bill, the rest not. 

But perhaps this aptness of birds lies not so 
much in the conformity of the organs 6i speech, 
as in their attention : for speech must come by 
hearing and learning; and birds attend and 
mark sounds more than beasts; because they 
are naturally more delighted with them, and 
practise them more ; as appears from their sing- 
ing.f Those who teach birds to sing, keep them 
awake, to increase their attention. And cock 
birds among singing birds are always the better 

• The foreign «peak.iag-birfU should be also enumerated. 

f It IB an agreeable surprise tatee with what attention a 
canary bird will take a lesson from the flagelet ; and in time 
be brought to sing an intricate Italian air ; provided it be 
not too long. Though the bird is soon apt to forget it^ no* 
less his memory be frequently refreshed by the master. 
5 
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•iDgen; perhaps, because they are more lively, 
and listen more. 

Assiduity and application in imitating voice8« 
conduces much to imitation : whence there are 
certain mimicks who will represet^ the voices of 
players and others to the life. And there have 
been those who could counterfeit the distance of 
Yoicesy so as that when they stand close by ; yoa 
would think the speech came hhr off. How this 
is done may be farther examined : though I see 
no great use of it but for imposture^* 



SECT. XIX. 



THE REFLEXION OF SOUNDS. 

There are three kinds of reflexion in sounds ; 
viz. 1. concurrent; 2. iterant, or echo; and, 
^. super-reflexion, or the echo of an echo. 



* Many persons have seen a remarkable instance of tbis 
kind in a certain SBBth of London, who had an extraordi- 
nary talent in making his voice appear to come from any 
part of the room, or honse, where he was ; so as to work 
•orprising eifectk npon those who were not let into the se- 
cret : and thns, it is said, he once counterfeited a man's 
voice coming out of a large cask, in a cart loaded with 
empty casks, as it was going along the street -, to the great 
astonishment uid perplexity of the carman. 
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The reflexion of visible objects, by mirrors, 
may be commanded; because, passing in right 
lines, they may be directed to any point : but 
the reflexion of sounds is hard to direct; be- 
cause a sduud, filling larger spaces in arched 
lines,* cannot be so guided : whence the ways 
of making artificial echoes have not been prac- 
tised.f And no echo, yet known, returns in a 
very narrow space. 

N Ths natural echoes are made by walls, woods, 
rocks, hills, and banks. As for water being 
near, it makes a concurrent, but farther ofl*, an 
iterant echo : for there is no difference between 
the concurrent echo and the iterant, besides th€ 
quickness, or slowness of the return. But water, 
doubtless, helps the propagation of the echo ; 
as well as of original sounds. 

If a person speak in a trunk stopt at the far- 
ther end, the blast returns upon the mouth : but 



* As being propagated pulses of the atmosphere, or 
medium. 

f Might not the making of artificial echoes be now prac- 
tised with success? Surely, the many discoveries every 
where allowed to be made in the business of sounds, since 
the invention of the air-pump, and the improvements of 
Sir Isaac Newton, may enable us to produce more effects 
than before : otherwise it is a presumption, that these dis- 
' coveries are either not just, or not very significant j or else^ 

at the modern philosophers are very indolent. 
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DO sound at all : for the closeness which pre- 
serves the original, is not able to preserve the 
reflected sound. Besides, echoes are seldom 
created but by loud sounds: whence there is 
less hope of making artificial echoes in air, con- 
fined within a narrow concave. Yet it has been 
tried, that by leaning over a well twenty-five fa* 
thorns deep, and speaking, though but softly, 
the water returned an audible echo. It should 
also be tried, whether speaking in caves, where 
there is no issue, except in the mouth, will not 
yield an echo, as wells do. 

Echoes move as original sounds do, in a sphere 
of air. It were proper to try the production of 
echoes, where the reflecting body makes an an- 
gle: as against the return of a wall, &c. In 
mirrors, there is the like angle of incidence, 
from the object to the glass, as from the glass to 
the eye.* And if a running ball be struck side- 
way, the re-bound will be as much the contrary 
way : and whether there be any such reflexion 
in echoes, may be tried ; that is, whether a per- 
son will hear better, by standing on tlie side of 
the reflecting body, than by standing where the 
voice is ; or any where, in a right-line, between. 
Trial, likewise, should be made, by standing 

* It is an axioxDi in optics, that the angle of incidence ia 
equal to the angle of leflexioD, on all kinds of surfaces. 
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nearer the place of reflextoDi than the speaker ; 
aod again, by standing farther off : to find whe- 
tiier echoes, as well as original sounds, be not 
strongest near hand.* 

In many places may be heard a nmnber of 
echoes one after another : that is^ when there is 
a variety of hills, or woods, some nearer, some 
farther off; so that tlie return from the farther 
bemg last created, will be likewise last heard. 
As the voice goes round the person who speaks, 
so does the echo: for there are many back* 
echoes, as well as front ones. 

To make an echo report three, four, or ^ve 
words distinctly, it is requisite that the reflecting 
body be at a good distance : for if it be near, 
yet not so near as to make a concurrent echo, it 
chops with you of a sudden. It is necessary, 
likewise, that the air be not much confined ; for 
air confined at a great distance, has the same ef- 
fect as air at large, in a small distance. And 
tlierefore, in the trial of speaking in the well, 
though the well was deep, the voice came back 
suddenly ; and would bear the report but of two 
words. 

With regard to echoes upon echoes, there is a 



• The making of these trials would, doubtless, discover 
lome coiuidersble Secrets for the improTement of Pho- 
aickfl. 
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a curious instance thereof, about three or four 
miles from Paris, near a town called Pont-Cha- 
renton ; upon the river Seine. The room is a 
chapel, with the walls all standing, both at the 
sides and at the ends ; and two rows of pillars, 
after the mapner of ailes : the roof is open, and 
no arch*work remaining near any of the walls. 
There was, against ever}* pillar, a stack of bil- 
lets, piled above a man's height ; which the wa- 
termen, that bring wood down the Seine in sacks, 
laid there for their convenience. Speaking at 
the one end, it returned the voice thirteen seve- 
ral times ; and, I was told, that it would return 
it sixteen times : for I was there about -three of 
the clock in the afternoon ; and it is best, as all 
echoes are, in the evening. It is manifest, this 
is not different echoes from several places ; but 
a tossing of the voice, as a ball, different ways : 
like reflections in looking-glasses ; where, if you 
place one glass before, and another behind, you 
shall see the glass behind, and the image within 
the glass before ; and again, the glass before, in 
that ; and many such super-reflexions, till the 
images of the object fail, and die at last : being 
in every return weaker and more shadowy. So 
the voice in that chapel, makes succeeding su- 
per-reflexions; melting by degrees ; and every 
reflexion growing weaker than the former. Thus, 
if you speak three words, it will, for three timesi 

VOL. II. K 
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perhaps, report tbc whole three words ; then the 
two latter words, for a few times ; and then the 
last word alone, a few times ; still facing, and 
growing weaker. And whereas, in echoes of one 
return, it is extraordinary, to hear four or five 
words ; in this echo of so many returns, you hear 
above twenty ^ords for threel The hke echo 
upon echo, but only with two reports, has been 
observed by standing between a house and a hill, 
and hollowing towards the bill ; for the house 
will give a back-echo ; which may be mistaken 
for the other, though the latter be the weaker. 

There are certain letters which an echo can 
hardly, express : as S, for instance ; especially 
when a principal letter in a word. Thus, when 
I went to hear the echo at Pont-Charenton, 
there was an old Parisian* who took it to be the 
lyork of 'good spirits ; for, S;aid he,, call out Sa- 
tan, and the echo will not deliver back the 
devil's name ; but cries va t^n, which, in French, 
is begone: and thereby I found that an echo 
would i^ot return S ; as being but a hissing, and 
interior isound. 

Some echoes are sudden, and chop again, as 
soon as the voice is delivered ; others are more 
deliberate, or take more time between the voice 
and the echo ; which is caused by the nearness, 
or distance : some will report a longer train of 
words, and some a shorter ; some as loud as the 
5 
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original, Or sometimes louder; and others weaker 
and fainter. Where echoes come from several 
parts at the same distance, they must make, as 
it were, a choir of echoes ; and so increase the 
report, and give a continued echo ; as we find in 
some hills that stand in compass like a theatre.* 
It does not yet appear, that there is any re- 
fraction in sounds, as in vision : for, I do not 
think, if a sound should pass through different 
mediums ; as air, cloth, wood, &c. it would de- 
liver the sound in a different place from that 
where it tends : which is the proper effect of re- 
fraction. f 



* Is not here a foundation for some considerable im- 
provement in the business of sounds ; especially with rela- 
tion to music, and concerts? 

t Are not all the common sounds, in a certain sensCj re- 
fracted ? fbr they all move through a very unequal and mix- 
ed medium, the atmosphere, compounded of water, air, 
salts, and millions of otlier matters ; so that it should seem 
. "we have never yet heard any, pure, direct, or unrefracted 
sound ; which, perhaps, requires a piire elastical medium^ 
such as pure and perfect air. And if such a medium of 
sounds could be procured, what would be the effect of othr 
common instruments played in it ? What the effect of sudi 
a pure medium condensed to a certain degree ? &c. Sir 
Isaac Newton's doctrine of sounds might, probably, be 
of some service in this enquiry, were it but more understood, 
or adapted to the capacities of artificers ; who, at present, 
are rather confounded than instructed by it. The bishop 
of Ferns and Leighlen, has some useful, and plainer intv 
k2 
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SECT. XX. 



THE KELATION AND DIFFERENCE BETWEEN 
LIGHT AND SOUND. 

Both visible and audible species diffuse them" 
selves in a sphere ; and fill the whole thereof, to 
certain limits ; being carried to great lengths ; 
but languish t and lessen by degrees^ according to 
the distance of the objects from the sensories* 
The whole species of both, are in every small 
portion of the air, or medium ; so that they pass 
through small chinks, without confusion ; as ap- 
pears from levels, to the eye, and from slits, to 
the ears. Both of them are suddenly and easily 
generated and propagated ; and likewise perish 
swiftly and suddenly ; as upon removal of the 
light, or touching the sounding body. Both of 
them receive and carry exquisite and accurate 
differences ; as of colours, figures, motions, dis- 
tances, in visibles ; and of articulate voices, 
tones, songs, quavers, &c. in audibles. Both of 
them in their virtue and operation appear to 



mations, relating to this subject of refracted sounds ; or> as 
he terms it, cataphonics> or catacoustics. See Philosophic 
cal Transactions, Numb. 156; 
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«mit B(o corporeal substance into their mediums, 
or the sphere of their activity; nor to cause 
any evident local motion in their mediums, as 
they pass ; but only to carry certain spiritual 
forms ; the perfect knowledge of the cause where- 
of is hitherto scarcely attained.* Both of them 
seem not to generate or produce, any other ef- 
fect in nature, but such as appertains to their 
proper objects and 'senses; and are otherwise 
barren. But both of them, in their own proper 
action, have three manifest effects : the first is, 
that the stronger species drown the lesser ; as the 
Bun drowns the light of the stars ; and the report 
of ordnance, the voice. The second, that an 
object of surcharge, or excess, destroys the 
sense : as the light of the sun, the eye ; and a 
violent sound, the hearing. The third is, that 
both of them may be reverberated ; as in mir- 
rors, and echoes. Neither of them destroys, or 
hinders the species of the other, though they 
meet in the same medium ; as light, or colour, 



* If this csQse be meant of the manner wherein the sen- 
sations in vision and bearing are performed, it still remains 
unknown : though the physical or remote causes of both are 
thought, at this time, to be very well understood. And 
these causes are sufficient for the production of great effects: 
so that it might soon be shewn, by endeavouring to produce 
such effects, whether i^e are acquainted with these causes, 
or not. 

k3 
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does not hinder sound ; and vice versa. Botk 
of them affect the sense in living creatttres ; and 
jield obfeets of pleasure and dislike: U)ough 
these objects iClso affect, and operate upon in- 
•nimate thing ; viz. such as havo some confor- 
mity with the organs of the two senses : dius the 
visible species operate upon a l«i3, vrhkh is like 
the pupil of. the eye; and the audible upon 
places of echo, which, in some sort, resemble 
the cavern and structure of the ear.* Both of 
them operate variously, according to the dispo- 
sition of the medium : thus, a troubling medi* 
um, as smoke, makes the object appear to trem* 
ble ; and a rising or falling medium, as the air 
disturbed by winds, makes the -sounds therein to. 
rise or fall. The medium most favourable to 
both, is air ; whereto glass, water, &c. are not 
comparable. In both of them, where the object 
is fine and accurate, it greatly conduces to have 
the sense inte»t and erect : thus we contract the 
eye wlien we would see sharply ; and erect the 
ear wlien we would hear attentively ; which, in 
Leasts, that have moveable ears, is more mani- 
fest.t The rays of light, whei^ roultipUed and 

* This will not appear strange, if it be remembered that 
action and re-action are equal. 

f Do notiinimals, when they would hear distinctly^ turn 
their ear, in a particular manner, to the place from whence 
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condensed, generate heat ; which is a diferent 
action from the action of sight : and the multi- 
plication and condensation of sounds generates 
an extreme rarefaction cf the air ; which is a 
material action, differing from the action of 
«ound ; if it be true that birds, in their flight, 
have been made to fall down by great 
shouts.* 

1 Visible species seem to be emissions of the 
rays of light from the visible object, almost in 
the manner bf odours,f only that they are more 
incorporeal ; but audible species seem to parti- 
cipate more of local motion, like percussions or 
impressions made upon the air.t So that, as all 



they suspect the sound proceeds ? and what precise angle 
•f inclination is this. 

* This last particular requires a further examination y 
for there seem to be, hitherto, no certain instances produced, 
to shew, that mere sound* without heat, flame, or explo- 
siony does cause a rarefaction of the air. See Sect. II. 
and consult sir Isaac Newton*s Doctrine uf sounds, Princip. 
Lib. ir. 

f The comparison holds true in lucid, but not in illumin- 
ed bodies ; ludd txxlies being seen by means of their own 
light, but iUumined bodies by a borrowed one : whereas 
odours seem to proceed only from the odoriferous bodies 
themselves ; unless there be any scentless bodies that re- 
flect borrowed odours. 

X Are not these the same that sir Isaac Newton calls 
pulses. 

k4 
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bodies appear to operate two ways, viz. either by 
the communication of their natures, or by the 
impressions and signatures of their motions ; the 
diffusion of visible species seems to partake more 
of the former, and audible species of the latter. 
2. The species of audibles seem to be more ma- 
nifestly carried through the air than the species 
of visibles ; as a contrary strong wind, will not 
hinder the sight, though it does the hearing. 3. 
One difference betwixt visible and audible spe- 
cies, is, above all others, veiy remarkable ; as 
that whereon many smaller differences depend ; 
viz. visibles are carried in right lines, and audi- 
bles in curves. Whence it is, that visibles do not 
intermix and confound one another, as sounds 
do. And hence the solidity of bodies does not 
much hinder the sight, provided- the bodies be 
dear, and the pores in a right line ; as in glass, 
crystal, diamonds, water, &c. but a thin scarf 
or haiiidkerchief, though bodies nothing so near , 
solid, hinder vision ; whilst such porous bodies do 
not much hinder the hearing : which solid bodies 
almost stop, or, at the least, weaken. Hence al- 
so, small glasses suffice for the reflection of vi- 
sibles ; but greater spaces are required to the 
reverberation of audiblee. 4. Visible objects 
are seen farther than sounds are heard ; that is, 
in proportion to their magnitude: for, other- 
wise, a great sound is heard farther than a small 
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body can be seen. 5. Visibles generally require 
some distance between the object and the eye ; 
but in audibles, the nearer the sound is to the 
sensory, the stronger it proves. But in this there 
may be a double error ; the one, because vision 
depends upon light ; and any thing that touches 
the pupil of the eye all over, excludes the light 
For 1 had it from a very credible person, who 
yf2LS himself cured of a cataract ; that while the 
silver needle removed the film of the cataract, 
he never saw any thing more clear, or perfect, 
than that white needle : no doubt, because the 
needle was less than the pupil of the eye, and so 
eclipsed not the light from it.* The other error 
may be, because the object of sight strikes 
upon the pupil of the eye directly, without any 
interception ; whereas the cavity of the ear leeps 
off the sound a little from the organ ; so that 
there is some distance required in both. 5. Vi- 
sibles are sooner carried to the sense than audi- 
bles, as appears in thunder and lightning, the 
flash and report of a gun, dec. I conceive also, 
that the species of audibles hang longer in the 

# Does sirTsaac Newton's theory of vision, by pressure, 
reach this case ? or, is the fact well confirmed ? or is there 
not still some deficiency in our knowledge of the causes of 
vision ; especially in particular disorders of the eyes ? which 
seem very little understood ; as may appear from the empi- 
rical practices of oculists. 
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air than those of visiUei : for although evea vU 
sible wpedtB hang some time, as when rings are 
twirled round, they sliew like spheres ; and a 
fire-brand carried swiftly along, leaves a train of 
light behind it, Sec. yet sounds seem to remain 
much longer, because they are carried up and 
down with the winds : and because the distance 
of the time is great, betwixt the flash of a can* 
non seen, and its report heard, twenty miles 
off.* 6. There are no objects found so odioua 
and ungrateful to the sense in visibles, as in audi* 
bles : for odious sights rather displease, as they 
excite tlie memory of odious things, than by the 
immediate object itself. Whence such sights^ 
in pictures, are not very disagreeable ; but in 
audibles, the filing of a saw is so offensive as to 
set the teeth on edge : and the ear is presently 
shocked at harsh discords in music. 6. In visi« 
bles, if you come suddenly out of great light into 
the dark, or out of the dark into a glaring light 
the eye is dazzled for a time, eikI the sight con- 
fused : but whether there is any such effect after 
great sounds, or after a deep silence, should be 
enquired. Tis an old tradition, that those who 
dwell near the cataracts of the Nile, are deaf: 
but we find no such effect in engineers, millers, 
and those that live upon bridges. 7 • It seems 
the impression of colour is so weak, as not to 

* Sec above. Sect. III. 
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operate but by a cone of direct rays, or right 
lines ; whereof the basis is the object, and the 
vertical point in- the eye, whence there is corra- 
diation, and conjunction of beams : and these 
beams, so sent forth, are not sufficient to pro. 
dyce the iilie bflSTowed, ar seeomktry beamSf 
without reflection ; for the beams pass and give 
little tincture to the air adjacent ; otherwise we 
should see colours out of a right line. But 
though this happens in colours, it is not so in the 
body of light : for when there is a skreen be- 
tween the candle and the eye, yet the light passes 
the paper, for example, when a person is writing 
by candle-light ; so that the light is seen where 
the body of the flame is not seen ; and where 
any colour would not be seen, that was placed 
where the body of the flame is. 1 judge, that 
sound is of this latter nature ; for when two per- 
sons converse, with a wall betwixt them, the 
voice is not, perhaps, only the original sound 
which passes in an arch-line : but the sound that 
passes above the wall, in a right line, may pro- 
duce the like motion round about it, as the first 
did ; though weaker."* 

* Tins coaip'rinson betwixt sight and hearings might be 
carried to a much greater length : as it stands here, 'tis 
little more than a recapitulation of what is before deliver- 
ed ; orfly with i view to such a comparison. They arc 
compared, in some few respects, by sir Isaac Newton in his 
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SECT- XXI. 



OP THB 8YIIPATBY, OR ANTIPATHY, OF SOUNOSj WITH 
ONE ANOTHEB. 

All concords and discords of music, may be 
apUy ^railed the sympathies aud antipathies of 
sounds r^ so, in that music termed broken, or 
consort-music ; some consorts of instruments, 
are sweeter than others : a thing not hitherto 
sufficiently observed. Thus the Irish harp and 
the base viol, consort well ; so do the recorder 
and stringed-instruments ; organs and the voice, 
&c. but virginals and the lute, the Welch harp 
and Irish harp, or the voice and pipes, alone, a- 
gree not so well. But for the melioration of mu- 
sic, with regard to exquisite consorts, there 
is much matter left for trial and enquiry,* 

Optics and Principia ; and, in some others, by the learned 
prelate so often mentioned already. But the subject is by 
no means exhausted ; or brought to afford the necessary 
axioms for practice. 

* And perhaps, the Italians themselves, have not ad- 
vanced music to half that degree of perfection it is capable 
of receiving from philosophical improvements, to be made 
by such as have a head as well as a hand. 
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^is a common observation, that if a lute or 
viol be laid upon its back, vfiih a small straw up- 
on one of the strings ; and another lute, or 
viol, be laid by it ; and the unison to the former* 
string be struck in the latter, it will make that 
string move, as appears, both directly to the eye, 
and by the effect of making the straw fall off. 
And the like happens if the diapason, or eighth 
to that string be struck, either in the same lute, 
or viol, or in others lying by : but in none of 
these, is there any report of sound to be disco- 
vered, but only motion. It has been advised, 
that a viol should have a set of wire-strings be- 
low, as close to the belly as a lute, and then the 
gut-strings mounted upon a bridge, as in ordina- 
ry viols ; so that, by this means, the upper strings 
being struck, should make the lower resound 
by sympathy, and thus meliorate the music. If f 
this succeed, sympathy will appear to operate as>; 
well by the report of sound as by motion. But this 
device I conceive of no use ; because the upper 
strings, which are stopped in great variety, can- 
not maintain a diapason with the lower, which 
are never stopped ; but if it has any advantage, it 
must be seen in instruments that have no stops ; 
as virginals and harps ; wherein trial may be 
made of two rows of strings, distant the one from 
the other. 
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The experiments of sympathy may, perhaps, 
be transferred from stringed instruments, to 
others ; as, if there were two bells in unison in 
one steeple, to try whether striking the one would 
move the otlier, more than if it were a different 
cord : and so in pipes, of equal bore and sound, 
to try whether a light straw, or feather, would 
move in one pipe, when the other is blown in uni- 
son with it. 

It seems both to the ear and eye, that the in- 
strument of sense has a similitude, or sympathy, 
with that which gives reflection : thus the pupil 
of the eye is like crystal, glass, or water ; 
and the ear, . a sinous cavity, with a hard 
bone, to stop and reverberate the sound, like 
the places of echo.* 



* Hence may be derived a capital rule, not only for 
the making of new musical instruments, but also many other 
engines and instruments for helping, improving, and per- 
fecting the senses. The imitation of nature is the shortest 
and surest method for practice ; but then nature ought 
first to be well understood. 
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SECT. XXII. 



OF THE MEANS OF HINDBftING, OB IMPBOTING THE 
■XAmi)fG. 

Wheh a man yawns, he cannot hear so well : 
the membrane of the ear being tben extended ; 
so as rather to repel the sound, than attract it. 
We hear better when we hold our breath, than 
otherwise; whence, in all listening, men hold 
their breath : for, in all expiration, the motion is 
outwards; and therefore rather drives away the 
voice, than draws it in. Besides, in all lubour, 
that requires strength, we hold the breath ; and 
listening after any sound that is heard with diffi- 
culty, seems a kind of labour. 

Let it be tried, for a help to bearing, to make 
an instrument like a funnel, the length of six 
inches or more ; the narrow part whereof may 
fit the hole of the ear, and the broader end swell 
much larger, like a bell.* Let the narrow end of 
it be applied close to the ear ; and observe whe- 

* This is the instruiueat now in common use for the deaf; 
and might, doabtless, be considerably improved, from a to- 
lerable knowledge in phonicks. 
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ther a sound will not be heard distinctly at a 
greater distance than without this instrument. 
I have been told, that in Spain they use an in- 
strument, which applied to the ear, helps those 
that are thick of hearing. 

Though the lips be shut close, there is a mur- 
mur yielded by the roof of the mouth ; as in 
dumb men : but if the nostrils are likewise stop- 
ped, no such murmur can be made, unless in the 
bottom of the palate towards the throat. Whence 
it appears, that a sound in the mouth, except 
such as that just mentioned, passes from the pa- 
late through the nostrils, if the mouth be stop- 
ped. 



SECT. XXIII. 



THE SPIRITITAL AKD FIWE KATURE OF 
SOUNDS. 

The repercussion of sounds, which we call 
echo, is a great argument of their spiritual na- 
ture ; for if it were. corporeal, the repercus- 
sion should be caused in the same manner, Imd 
by tlie like instruments, as the original sound : 
but we see what a number of exquisite instru- 
ments must; concur in speaking :' whereas there is 
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no. such things coocemed in the retaming of 
words ; but only a plain stop and repercussion.^ 

The requisite differences of articulate sounds 
carried along in the air, shew that they cannot 
be signatures, or impressions in the air : for tho' 
seals make excellent impressions; and though 
sounds in their first generation, may be conceiv- 
ed as impressed ; yet the propagation and con- 
tinuance of them, without any new sealing, 
shews them not to be impressed.! 

All sounds are suddenly made, and suddenly 
perish ; but neither this, nor the exquisite dif- 
ferences of them, is so wonderful ; because the 
quaverings and warblings in lutes and pipes, are 
as quick ; and the tongue, though but a gross 
instrument, makes no fewer motions in speech 
than there are letters in all the words it utters. 
But that sounds should be so speedily generated, 
and carried so far every way, in so short a time, 
is more surprising. For example; if a man 
speak aloud in the middle of a field, he may be 
heard a furlong round him ; and that in articu- 
late sounds, entire, in every little portion of the 

#. 

♦ This is easily cleared up on the suppositioa of aerial 
poises. 

•!• This drives at a higher, more immediate, and spiritual 
explanation of sounds, than that of the impulse of the air, 
with which we seem to rest generally satisfied. 

VOL. II. L 
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air: aod all this ctiall be tione iia less tfaaa ^ 
minute. 

The sudden generation aatd destruction of 
jBrouods, Biust proceed from hence ; either tliat 
\]ae air suffers sooie force by sound, and ibem re- 
stores itself, as water does ; or, that the air rea<- 
dily imbibes the sound as grateful; but cannot 
maintain it : for the air seems to have a secreft 
appetite of receiving sound at first; but then 
other gross and more material qualities presently 
vuffocate it; like fiame, which is suddenly gene- 
rated, but instantly extinguished, by the enmity 
of the air, or otlier ambient bodies.* 

Sounds, in general, are divided into, 1. musi-^ 
t»l, and immusical. 2. Trebler, and bass. 3^ 
Flat, and sharp. 4. Soft, and ioud. 5. Ex- 
ternal, and internal. 6^ Clear, harsh, and pur- 
ling. And, 7. articiJafcte, and inarticuiate.t 

^-.— ■ ' . ■ !•■ ■ . -. .1. ... !■ .. ■■■■■■ — 

* Let Sir Isaac Newton be consalted npoa tins head. 
See Frincip. Lib. II. Prop. 50. 

t This enquiry is not so far fini^ed as those of Winds^ 
Life and Death, &c. whence we find here no canons, or 
'- axioms, deduced in form ; though tliere are the seeds of se- 
veral, sown through the whole. And whoever is -disposed 
to improve the History of Fhonicks, which is still greatly 
deficient, might do well to work upon this plan ; range the 
whole more exactly ; add tbe later instances ; and draw out 
Hie axioms according to the directions of the Novum Orga- 
uura, ftnd the other more finished examples of the author, 
the History of Life and Death, &c. Were a man, with 
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We have taken some pains in this enquiry 
about sound ; not only because it is a secret and 
incorporeal quality in nature ; but because we 
^ere willing, in our first att-empt towards a just 
natural and experimental history, to give an ex- 
ample of a tolerably exact enqiiiry; intending 
to do the like in another article, or two :* being 
desirous that men should thoroughly pefceive, 
what a severe and rigid thing every true enquiry 
into nature must necessarily be ; and hence, ac- 
custom themselves to cwlaxge theirminds by tiie 
jight of particukrs, to the ample measure of the 
universe; and not contract the universe lo the 
narrow toeasure of their own minds. f 

a tolerable talent at experiiBeiits, to proceed upon this de- 
sign, lie might, doubtless, improve tbe subject of acoustics 
to a considerable pitch ; especially if he became acquaint- 
ed with the particulars intimated on this head by the Bishop 
oF Ferns and Leighlin ; Dr. Xirandi ; and the experiments 
of Mr. l^rham; ail of them t« be found in tbe Philoso- 
|»hicai TransBGtioDs. To which may be added> for the phy- 
steal patrt, Mr. Boyle ; and, for the mathematical. Sir Isaac 
Newtoo. There are also some useful hints to this purpose, 
in the Essay of Sir. Whiston and Mr. Uitton, for discover- 
ing the Longitude at Sea. 
* Asthati^ Imagtnatiun, Vegetables, Sympathy, Sec 
f if farther directions b*^ wanted for the conduct of ea- 
quirers, the reader may find them in the second part of the 
I^ovom Organum. 



aPIRITS IN BODIES. 

All solid bodies consist of two different 
parts ; viz. pneumalical and tangible. The pneu- 
matical substance in some bodies^ is tbeir native 
spirit ; in others, plain air enters ; as in bodies 
dried by beat, or age : for when the native spirit 
goes out, and the moisture with it,, the air, ia 
time> gets into the pores. And these bodies are 
always more brittle ; because the native spirit is 
more yielding and flexible than air. The native 
spirits^ also, admit of great diversity ; as being 
either hot, cold,, active, dull, &c. whence most 
of tlie virtues and qualities of bodies proceed ;. 
but the air, intermixed, is without any particular 
virtues ; and makes things more insipid, and un- 
active.* See the articles Imaginationr Nature, 
and Sympathy, 



* The due prosecution of this enquiry has been already 
more than once recommended ; and is, possibly, of as 
great consequence aa any enquiry in all physics :. for if we 
trace nature closely in her (^rations, perhaps we shall find, 
that she uses the mediation of these spirits in all her latent 
processes of vegetation, animaliaation, mineralization, and 
the production of numerous changes in bodies. But we 
would, by no means, anticipffte the enquiry ; only endea- 
vour to revive it : for it seems to have languished of late.. 
See Dr. Power's Digression upon Animal Spirits, in hb Ex* 
perimcntal Philosophy, page 61. See aiso> Sir Isaac Newr 
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SPONGES. 

Near the bottom of the Streights are gatlier- 
-cd great quantities of sponges, from the sides of 
rocks ; being, as it were, a large kind of tough 
moss. This is the more remarkable, because 
there are few vegetable substances that grow 
deep in the sea ; but these are sometimes gather- 
ed at the depth of fifteen fathom : and, when 
thrown on shore, they seem of great bulk ; but 
when squeezed together, may be carried in a 
very small compass.* 

SPRINGS. 

It was reported by a sober man, that an arti* 
ficial spring might be thus made. '' Find out a 
" shelving-ground, where there is a great quick 
^ fall of rain-water ; and here bury a stone 
** trough of a considerable lengtl^ three or four 
** feet deep; with one end upon thebigh, and 
" the other upon the low ground. Cover the 

ton's doctrine of Comets, Princip. Lib. III. page 47^3, &c. 
aiid the Queries at the end of his Optics. 

* The large quantity of surface in sponge, with regard to 
its bulk, and the great quantity of water it will readily at- 
tract and retain, fit it for some considerable purposes in phy- 
lies. T4itt«, in particular, it has been successfully applied 
f(0r the mdcing of hygrometen. See Mr. Boyle's Statical 
riygroicope. 

l3 
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'' trough with brakes to a good thickness ; and 
" throw sand upon the top of the brakes ; and 
^^ now» (says be) after some sJ^owers are fallen, 
<^ the lower end of the trough will run like e^ 
** spring of water/' This would be no wonder, 
while the rain l»st^d ; b«t, he added> tba,!: it 
would continue long after the rain was over: as 
if the water multipU<^ itiBf If qpop tbe air, bjp 
the help o( the Goldii^»a fMud Qondeiksatioa of tlM) 
^artl^ aiHl tli« ai^^iation of ttiQ first ^later*^ 
3teQ th(9 article Jrei^imuMMm^ 

STAHMERING. 

The cause of stammering is, perhaps, the re- 
frigoraXioa qf the tongue ; whence it becomes 
l«ss apt to inove : for naturals generally stam«M»r« 
But if ^tamn^riug pcMrsons 4rii^ wine moderate- 
ly* they stanuneir less ; because wine beats : and* 
so it i^ cQmnK>n to stammer more in the first of- 
fer to speak, than in continuance ; because t)ie 
tongue is warmed by the motion. In some also, 
this d^fbct may proceed from the dryness of the 
tongue; which likewise makes it less apt to 

* Tbece i«iiy be leason to question tlie success of this e^x- 
periment; but miiny impvabable experiments hftve SttC* 
ceededj and mwy probubl^ ones bave filled : so fallible «> 
thing is reasQning a. pismu If it could be brougbli to bear^ 
it nughjt prcftve of cQitfid«rable dm on aany oc^mom; an^ 
afford an intimation of the natural origin of sprijggi^ 



151 

move : (or many stammering: persons are chole* 
ric ; bile inducing a dryness in the tongue.* 

siJgar. 

Sugar has abolished the use of honey: so 
XhsLt we have lost the ancient preparations o£ 
honey, when it was more esteemed. f It seems 
diere was formerly tree-honey :{ and one of the 
ancients relates, that in Trebisond, there waa 
Jioney issuing from the box-tree, which made 
men mad. Again, in ancient time, there was a 

*' The QAoses here assigned are» perhaps, rather acciden- 
tal, or concomitant, than efficient ; for stammering may 
sometimes proceed from a particular conformation of the 
organs of the voice ; and as well from a natural as acquired 
ineptitude in them to the pronouncing of certain letters. 
The defect seems pkinly catching by imitatioH, as many 
have experienced ; and may be lemedied also, by a con- 
trary practice : and> donbtless, the art of curing stammer- 
ing might be improved by proper application. It seems a 
principal rule, that the stammerer accustom, or, as it were, 
bxeak himself to a habit of pronouncing slowly, and dis- 
tinctly; more frequently dwelling upon those letters, or 
combinations of letters, at which he is apt to stammer 
most. 

t The ancientS! bad their confections, honey, hooey-bal- 
sams, and other preparations with honey y aiter the samft 
maimer as we have our preserves syrups^ el^eosaochanunaw 
&c. with s«gai. 

X Honey appears to he a vegetable jqice, that ia haaoi^ 
cQllected by the bee. 

L 4 
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kiiid of honey which, either of its own nature, 
or by art, would grow as hard as sugar ; and 
proved not so luscious as ours.* They had also 
a wine of honey ; which they made by dissolving 
the honey in a large quantity of wat^r, and 
straining the liquor : they afterwards boiled it to 
a half, then poured it into earthen vessels, and 
soon after put it into vessels of wood; and kept 
it for many years. They have also, at this day, 
in Russia, and the northern countries, mead- 
simple ; which, well made, is a wholesome drink, 
and very clear. They make, likewise, in Wales, 
a compound mead, with herbs and spices. To 
compensate what we have lost in honey, it is 
pity but a sugar-mead were brought into use 
without any mixture of honey :t for, though it 

♦ May not all honey be converted to sugar, by an easy 
etochciresis ? Do not honey, raisins, &c. candy with age, 
«o as to yield grains of actual sugar ? May not all the 
sweet substance contained in malt, be converted into sugar, 
and treacle ? Perhaps sugar is not peculiar to (he sugar- 
catn ; but may be obtained from all the sweet juices of trees^ 
fruits, and grains. 

^ Angelus Sala shews the method of making a kind of 
wine with sugar, in his Sacoharologia : but he had not the 
perfect way, which is extremely simple and easy. This 
subject, surely, would have been better cultivated, if made 
wines, as they are called, did not lie under some disrepute : 
whicfa^ in part, proceeds from the unskilful and coarse 
aanner wherein they are generally prepared } and, in part 
5. 
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iKTould not be so abstersive and Opening as mead, 
yet it might be more grateful to tbe stomach, 
more lenitive, and proper in sharp diseases: foi* 
iHigar in beer and ale, has good effects in such 
cases.* See the articles, Preserxatum^ and Ve- 
getables, 

SWEAT. 

When a person bathes in hot water, there 
comes no sweat on tbe parts under water; be- 
cause sweat is a kind of colliquation, made nei- 
ther by an over-dry, nor an over-moist heat : 

again, from the indastrj of certain persons, whose interest 
it is to beget a consumption of foreign wines. 

* This is a subject I have, myself, prosecuted with some 
diligence ; and, perhaps, far enough to form an axiom or 
two upon it, that shall contain the substance of several new 
arts ; or lead to the improvement and perfection of brew* 
iag, wine-making, vinegar-making, diittilling, &c. The 
axiom here principally meant is this. A saccharine .sub- 
stance, or real sugar, is the basis of all malt-liquors, wines, 
vinegars, and inflammable spirits. This axiom is derived 
from a large, and, possibly, a competent number oi parti- 
cular experiments, instances, and observations ; after the 
' inductive method: but they are too many to be here in- 
serted. It may deserve a particular treatise, to shew how 
all kinds of wines, spirits, and vinegars, are procurable to 
gr^at advantage from mere sugar and water : ^ do'ctrine 
that deserves to be recommended to the sugar colonies 
abroad, or certain fabricators at home^ JSee tbe article 
Wiue. 
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for over-moisture somewhat extiaguisbes beat» 
as even hot water will quench fire ; and an over- 
dry heat shuts up the pores. Hence men will 
i^oner sweat when covered, before the sun, or 
fire, than if they stood naked : and earthen bot-^ 
ties, filled with hot water, provokes sweat in bed, 
better than hot bricks. Again, hot water causes 
an evaporation from the skin ; so as to spend the 
matter in those parts under the water, before it 
collects and issues in sweat. Lastly, sweat comes, 
more plentifully, if the heat be encreased by de- 
grees,, than if it be greatest at first, or continued 
equal: ibr the porea are better efiefied by a 
gentle heat, than a more violent one; and, upon 
their opening, the sweat issues more abundantly. 
Physicians, therefore, when they provoke sweat 
in bed, by bottles filled with a decoction of su- 
dorific herbs, might do well to make two degrees 
of heat in the bottles; and apply the less heated 
first, and after half an hour, the hotter.* 

Sweat is saline to the taste ; because that part 
of the nourishment which is fresh and sweet, 
turns into blood and fiesh; and the sweat is 



* The introduction of bagnios has almost abolished the 
method of sweating b^ bottles : however the rule holds good 
of bagnios also ; where the heat is a mixture of a dry heat 
and a moist one ; and encreased by degree«. See the arti- 
cle Bathing, 
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only a pait separated and thrown oil. Raw 
blood also has some saltoeps, mo r^ than flesh; 
because the assiroilatioo into flesh happew not 
without a small and suhtUe ejtcfetiou from th^ 

blood.* 

Sweat comes more plofttifuUy upon the upper- 
parts of the body, than the lowr; bccauMi the 
upper-parts, are more replenished with spirits : 
and the spirits are what send out the sweat. 
Besides, tliose parts are less fleshy: and sweat 
issues chidiy out of the parts that are dry and 
thin of flesh ; as the fqrebead and breast.f 

Men sweat more in sleep, than waking : yet 
sleep rather checb, than promotes other evacn- 
aJ;ions; as rheums, diarrbosaa, &c. because in 
sleep the heat and spirits naturally move in- 
wards, and there continue; but when they are 
oocie collected witWn, the heat becomes more 
violent, and thence expels the sweat.J 

« Here is the foundation of a noble enquiry into the bu- 
•iness of sanguification, assimilation, and exerction ; a sub- 
ject hitherto not prosecuted suitably t© its merits, nor the 
intimations given for it by the author. 

^ The. miliary glands a«e, at fHresent, made the principal 
organ of sweat ; which lie dispersed aver the whole surface 
of the body, under the cutia: aad if these glaads arc 
thicker set in some parts than m others, a»the forehead, 
faceast, &c. and sweat b© most plentiful in these parts, w© 
iittve h^Bcei & nftstfei apprwimation to the cause. 

t Qbser^heM <bat kiiwl of interpretation* whick appli- 
S 
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C!old sweats are often mortal, and always sus- 
pected; as in great frights, hysteric disorders, 
&c. for such sweats proceed from a relaxation, 
or desertion of the spirits ; whereby the mois- 
ture of the body, which heat kept firm in the 
parts, separates and flies off. 

Sweat is hurtful in those diseases that cannot 
be discharged by it ; and in that case, ought ra- 
ther to be stopped ; as in diseases of the lungs, 
«nd fluxes of the belly : but in those diseases 
that are expelled by sweat, it relieves and proves 
serviceable ; as in agues, pestilential fevers, &c. 
for here sweat is partly critical, and drives out 
the offending matter ; but in the former cases, 
it either proceeds from the labour of the spirits, 
which shews them oppressed : or from motion of 
consent; when nature, unable to expel the dis- 
ease where it is seated, moves to a general ex- 
pulsion over all the body.* 

ed to the human body, is the principal means of improving 
both physiology, nosology, and the whole science of me- 
dicine. 

* Thb subject seems to have been very sparingly touched 
by physicians ; though, certainly, a ^thing of great conse- 
quence in the improvement of their art. It is true, sudo- 
rifics are much in use ; and sweating is much practised ; 
but a physical knowledge of the nature, cause, and effects 
of sweat ; with the best methods of raising, governing, and 
directing it^ in the cure of certain diseases, appears to be 
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SWELLING. 

It has been observed, tbat plates of metal, 
and especially of brass, presently applied to a 
contusion, will keep down the swelling.^ The 
cause is repercussion, without humectation, or 
entrance of a body : for the plate has onljr a 
virtual cold; which does not search into the 
hurt, as all plaisters and ointments do. The 
reason why blows and bruises produce swelling, 
is, because the spirits resorting to assist the part, 
draw the humours along with them : for it is not 
the re-action, or return of the humour into the 
parts upon the blow, that causes it ; since the 
gout and tooth-ach occasion swelling ; where 
there is no percussion at aU.f See the article 
Fittrefaction, 

atill wanting ; though, perhaps, oar author has here laid 
the foundatioDB for supplying it. But, we hare frequent 
occasion to ohserve, there are few who follow his steps. 

* But is the practice safe; especially in large contu- 
sions ? 

t The cause here assigned, seems to regard contusions, 
and that kind of swellings called by the chirurgeons hu- 
moural; besides which, there are several others, vis. cede- 
matous, scrophttlous, cancerou8> &c. the efficient causes 
whereof are not perhaps sufficiently known. 
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SYMPATHY Airi> ANTIPATHY. 

The Agreements 4d^ diiagreements in nstture 
are the spurs of motiotis^ «nd the keys lof worics-: 
vAsence proceed the uzrion and avoidence of bo^ 
dies : mixtui^ ; separation ; the deep and ioti^ 
iii#e impression^ of virtues ; the conjunction of 
acftive bodies ivith passive; and, iti shoirt> tb« 
•capital things of «ka(?ure. But this part of phik>. 
«opby concerning tlie sympathy and antipathy of 
things,* ctlferwise called natural wtagic, appears 
exceedingly corrupted : though, as is generally 
tlie case, where care has been wanting, tiaere still 



* Let no distaste be suddenly taken at the words sympa- 
thy^ and antipathy : they mean the same as what we now 
call the laws of nature ; only the name being changed, 

WUUSlTllC CuIIIk ITSDIUIO TDC BMtUC* XUUA; ivs UISUUIVIT) txflV 

laws «f attreetion Mid repulsion, might at sigoiicantiy b« 
called the laws af sympathy and witipathy. The force of 
words is very extraordinary ; and slionld, if fxwsible, be 
TCduced to a law : they have* at present, the power of 
making old things become new, and new things become old. 
Thus, if the present philosophy were put into ancient lan- 
guage ', there is reason- to believe it woidd lose much of its 
currency. And if any ancieut, discarded philosophy were 
to be'neady dressed up, in new words and phrases, there 
is reason to believe it would have its admirers : as in e#* 
feet we find it often has bad. This, -if duly attended to, 
might serve to rectify a prevalent error^ or gross idol of the 
mind. 
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remaitiBd hope. Whente the operation of this 
doctrifie upon naankind, lias a perfect resem- 
blatice wilh certain narcotic medicines; which 
the same time they procure sleep, cause pleasiag 
breams. For first, k has rendered the tindei^' 
standing drowzy, by crying up specific proper- 
ties, occult viftues, and celestial ififiuences; 
v^henoe me& are no lo«^er awake to the disco- 
very of real causes, but indii>lge themselves in 
idle notions, ai^l fall asle^; at which time, 
bope insinuates fiumerous figments, like so many 
tk^attis. And thus vain nyen hope to understand 
aaature by her front, and person ; or to discover 
internal properties by external resemblances, 
and'their practice is exactly correspondent to 
this hopeful procedure : for the precepts of na- 
tural magic are such, as if men trusfted they 
could till the ground, and eat their bread, with- 
out any swfeat of the brow ; Or become masters 
of every thing by a few indolent and triifiing ap- 
plications of one body to another ; then they 
have continually in their mouths, and produce 
«8 vouoliers, on all occasions, magnetism, the 
Attraction betwixt gold and quicksilver, and a 
few more observations of this kind, to gain 
themselves a credit in other matters; where there 
is by no means the same relacioti* But nature 
•offers all that is:excellent, to be purchased b^ a 
laborious search of the mind, and operation of 
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the body. We would, therefore, ase our utmost 
diligence in discovering the laws of nature, and 
interpreting the alliances and relations of things, 
without giving into miracles, on the one haod, 
or prosecuting a narrow grovelling enquiiy, on 
the other.* 

All bodies have an appetite of union; and 
avoid a solution of continuity : and of this ap- 
petite there are many degrees ; but the most re- 
markable are three; the first in liquors; the^ se- 
cond in hard bodies ; and the third in tenacious 
bodies. In liquors this appetite is weak : as ap- 
pears by their falling in thready, or round drops; 



• This was designed by the author as an Introduction to 
a particular History of the Syhipathy and Antipathy of bo- 
dies ; after the same manner as the History of Winds, life 
and Death, &c, but the history itself was never published^ 
The subject is certaiQiy one of the principal in all physics ; 
4uid well deserving the prosecution of philosophers. But 
in an affair so dark, and, indeed, so little fitted tu the ca- 
pacities of the generality, we could earnestly wish for the 
author's direction. To have seen this noble subject treat- 
ed in his manner, like the subject of Life and Death, for 
example, might have shewn the direct way of perfecting 
the enquiry ; or even have nearly executed the full de- 
sign. But for the following attempt, it is a mere Sylva, 
or collection of materials, experiments, and observations, 
that want much trimming, and pruning, to fit them for 
entering a particular History of Sympathy, and Antipar 
thy. 
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mnd tbeir continuance, for a small time, in* the 
ibrm of bubbles and froth. In the second kind, 
-this appetite is strong; as in iroD, stone, wood, 
Sec, In the third, it is in a medium, between 
the other two : for this kind of bodies partly fol- 
low the touch of another, and partly stick and 
continue to themselves; whence they rope and 
draw into threads; as pitch, glew, bird-lime, 
'6cc, But all solid bodies are more or less cleav- 
ing : and afFect the touch of soBoewhat tangible, 
rather than of air. For water, in a small quan- 
tity, cleaves to any thing that is solid ; so would 
metal if the weight did not draw it off: for leaf 
gold, or any metal foliated, will cling. But the 
bodies noted for being clammy and cleaving, are 
Yuch as have a more indifferent appetite, at once 
to follow another body, and yet hold to them- 
selves : whence they are commonly^ bodies ill 
mixed ; that delight more in a foreign body, than 
in preserving their own consistence; and not 
greatly abounding in dryness or moisture.* 

* This doctrine is now commonly resolved intft attrac- 
tion ; as if when that word can be applied, there were an 
end of enquiry. But whoever considers the phenomena* 
will find their efficient causes no nearer being discovered, 
since the modern use of this term than before. In short, 
"both the termsj sympathy and attraction, seem used by the 
judicious, only to express the phenomenon ; and not to as- 
«ign the efficient cause. 

VOL. II. ^ 
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It is a received opinion,^ that cantharides spr 
plied to any part of the body, come in contact 
with the bladder ; and, if they remain long, ex- 
ulcerate it.* It is likewise received, that a kind 
of stone, which they bring out of the West In- 
dies, has a peculiar virtue to dissolve the stone 
in the bladder ; and even if applied but to the 
wrist, to discharge gravel violently .f It is re« 
.ceived, that the soals of the feet have a great 
consent with the head, and the mouth of the 
jstomach: and we see that going wet-shod, to 
those who are not used to it, will affect both* 
Applications of hot powders to the feet, first at- 
tenuate, and afterwards dry up the rheum. And 
hence a physician, to express himself mystically^ 
prescribed for the cure of a rheum ; that a man 
fihould walk continually upon a camomile bed;, 
meaning, that he should wear camomile in hi^ 
socks. Again, fresh bleedmg pigeons are appli- 
ed to the soals of the feet to ease the head : and 
soporiferous medicines, applied to the same, pro- 
yoke sleep. It seems, that as the feet have a 
sympathy with the head, so the wrist and hands 
have with the heart. The affections and passion^ 



* Cantharides, though externally applied, manifestly af- 
fect the bladder ; or give the strangury j as appears by nu- 
merous instances, in the application of blister-plaisters. 

f This stone does not at present maintain its charactei^. 
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^f the h^art and spirits arc remarkably discover*, 
ed by the pulse : and it is often found, that the 
juice of stock-July-fiowers, garlick, and other 
things, applied to the v^rists, and renewed, have 
cured inveterate agues.* And I conceive, that 
washing th^i palms of the hands with certain li- 
quors, may do good. It seems proper in the 
hot fit of an ague, to hold in the hands eggs of. 
alabaster, and balls of crystal.f . 

Make a little cavity in the midst of melted 
lead, when it begins to set ; and lodge quicksil- 
ver therein, tied up in a piece of linen ; and the 
quicksilver will Gk, so as to endure the hammer. 
This seems a noble iustauce of induration, by the 
consent of one body with another ;% for it ap^ 
pears less reasonable to ascribe it only to the va- 
pour of the lead. Quere, wiiether quicksilver 
may thus be so fixed as to become figurable, Uke: 

. • A proper collection of this kind of effects, well verier 
ed by repeated trials,- seems hitherto wanting ; in order to 
lay a firm foundation for a sympathetic philosophy ; with 
regard to medicine. 

+ See this subject farther prosecuted by JMr. Boyle, is 
bis Discourse of Specific Remedies. 

t Does the outhor here mean' that the quicksilrer %e« 
by consent, as the lead fixes ? or, to speak more intelligibly; 
though less accurately, that the quicksilver fixes because the 
lead fixes? If this be the meaning, let it be tried, whether 
quicksilver will not sometimes fix, by being suspended over 
melted lead ; <iwblUt the l^ad itaalf re^ain^ fluid. 
M 2 
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Other metals ? For if so, vessels might be made 
of it, provided tbey come not near the fire.* 

There are many things that operate upon the 
spirits of man, by secret sympathy and antipa- 
thy. That precious stones have virtues in the 
wearing, has been anciently and generally re- 
ceived ; and they are said to produce several ef- 
fects. So much is true ; that gems have fine 
spirits; as appears by their splendour :t and 
therefore may operate, by consent, upon the 
spirits of men, to strengthen and exhilarate 
them. The best stones for this purpose are the 
diamond, the emerald, the hyacinth, and the 
yellow topaz.]; As for their particular proper- 
ties, no credit can be given to them. But it is 
manifest, that light, above all things, rejoices 
the spirits of men : and, probably, varied light 
has the same effect, with greater novelty : which 
may be one cause why precious stones exhilarate. 
It were, therefore, proper to have tinged lan- 



* The common experiment of making a counterfeit gold 
with quicksilver, and Roman vitriol, if it were not contin- 
gent, might prove highly serviceable. And I have seen 
a yellow metal of this kind, that might have easily imposed 
upon the vulgar. 

t Is this a necessary consequence ? But let it be consi- 
dered, that glass and gems have a power of reflecting light* 
before it actually touches their surface. 

I See Mr. Boyle upon tbt Origin and Virtues of Gemi. 

5 
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thorns, or skreens of glass, coloured green, blue, 
carpation, crimson, purple, &c. and to use them 
with candles in the night : so likewise to have 
round, coloured glasses, that are stained thro' ; 
or to have colours laid between crystals, and 
handles to hold them by. Prisms, also, are 
pleasant things. There are looking-glasses, com- 
mon at Paris, with broad borders ot crystal ; 
and large counterfeit gems, of all colours, that 
are very pleasant to the eye ; especially in the 
night. The pictures of Indian featliers are like- 
whe pleasing: and clear streams recreate the 
eyes and spirits, especially by moon-shine, or 
\irhen the sun is over-cast. 

There are several sorts of bracelets to comfort 
the spirits ; and of three intentions, viz, refrige- 
rant, corroborant, and aperient. 1. The refri- 
gerant may be of a pearl, or coral : and it has 
been noted of coral, that if the person who 
ivears it, be indisposed, it will turn pale ; which 
may be triie, because a hot distemper makes it 
lose its colour. I recommend also beads, or 
little plates, of lapis lazuli ; and beads of nitre, 
either alone, or with some cordial mixture. 2. 
For corroboration, take such bodies as are as- 
tringent, without a manifest coldness; as bead- 
amber, which is full of astriction ; yet unctuous, 
and somewhat warm. I recommend likewise 
beads of hartshorn and ivory, which are of the 
V 3 
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like nature: also orange beads; and beais of 
lignum*aloeB« first macerated in rose-water/ and- 
dryed. 3. For opening, I recommend beads of 
the roots of carduus-benedictus ; the roots of 
male-piony; orrtce; calamus-arbmaticus ; and 
of rue.* 

The cramp is probably a contraction of tbe 
sinews ; as appears from its coming either by 
cold or dryness; as after consumptions, and 
long agues : for cold and dryness, both contract 
and corrugate. We see also, that chafing a lit^ 
tie above tbe part in pain, eases the cramp ; by 
warming and dilating the contracted sinews. 
There are two things in use to prevent the 
eramp ; viz. rings of sea-horse teeth worn upon 
the fingers ; and fillets of green periwinkle, tied 
about the calf of the leg, the thigh, &c. where 
tbe cramp usually comes. This seems tbe more 
strange, because neither of them has any relax- 
ing virtue, but rather the contrary: Whence 
they appear to operate rather upon the spirits in 
the nerves, than upon the substance of the nerves 
themselves.t 
^- ■■ ■ I , J . . , I 1. ■ „>>.. 

• There seem not to have been safBcient trials made of 
these thingSj in order to form a valid jadgment upon, 
them. 

* The terms nerves and sinews seem to be here used as 
convertible : but in the anatomical sense, they are widely 
different; the sinews being properly not nerves, bat the 

5 
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Light may bence be derived, to shew how 
things which stop the struggle of the spirits, help 
•in diseases, contrary to the intention: for in cur- 
ing the cramp, the intention is to relax the si- 
news; but the contraction of the spirits, that 
they may struggle less, is the best remedy. So, 
to procure easy travail, the intention is to bring 
=down the child ; but the best help is, to prevent 
its coming down too fast. So, in pestilential 
fevers, the intention is' to expel the infection, by 
Bweat and exhalation ; but the be^ means to do 
it is by nitre, and other cool things ; which for a 
time arrest the expulsion, till nature can effect 
it more quietly. It seems to be an excellent 
axiom, and of great use, that whatever appeases 
the struggle of the spirits, promotes their ac- 
tion,* 



tendons of the muscles : and in this sense, an inyoluntary 
contraction of the tendons, or rather, perhaps, of the belly 
of a muscle, may be the cause of the cramp, or the actual 
eramp itself. 

* This intimates a method of interpreting nature, for the 
perfecting of practice ; whichvphilosophers make so little 
use of, that it should seem they do not know there is any 
nuch method practicable to advantage. And when ihey 
•will be sensible of it, so as to endeavour the improvement 
of medicine by its means, is uncertain. To talk of forming 
aphorisms, investigating causes, and raising axioms, is talk« 
ing in a language almost unknown 3 and yet, unless these 
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It has been long received, and confirmed by 
trial, that the dried root of the male-piony, tied 
to the neck, helps in the falling-sickness; and 
likewise in the incubus or night-mare. The 
cause of both these diseases,, and especially the 
epilepsy, may be the grossness of the vapours 
from the stomach ; which rise and enter the 
cells of the brain : so that the effect is here 
performed by the extreme and subtile attenuat- 
ing virtue of the simple. I judge the like of 
castor, musl^ rue-seed^ the seed of agnus-cas- 
tus, &c. 

To wear the blood-stone, is thought good a- 
gainst bleeding at the nose : and may have ite 
effect by astringing and cooling of the spirits. 
It has been anciently received (for Pericles used 
it) and is still practised, to wear little bladders 
of quicksilver, or tablets of arsenick, as preser- 
vatives against the plague : not for agy assist- 
ance they yield the spirits, but because, being 
poisons, they attract the malignity.* 

things be procured, neither philosophy nor medicine can be 
considerably improved. 

• The wearing of arsenick, in the way of amulet, hav- 
ing had poisonous effects, is now justly laid aside. The 
practice has been common in times of the plague ; and is 
said to have arisen chiefly from an ignorance of Arabic ; 
the word in the Arabian authors which is rendered arsemc.k> 
Properly signifying cinnamon. 
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We see scare-crows are set up to keep birds 
from corn and fruit ; and it is reported, that the 
head of a wolf, dried and hung up in a dove* 
house) will frighten away weasles, polecats, &c« 
and perhaps the head of a dog will do as much ; 
for those vermine with us, know dogs better than 
wolves. 

The brains of some creatures roasted, and 
taken in wine, are said to strengthen the me- 
mory : as the brains of hares, deers, &cc. And 
this seems peculiar to the brains of those crea- 
tures that are fearful.* 

The ointment of witches, is reportec} to be 
made of the fat of children, dug out of their 
graves ; the juices of smallage, wolfsbane, and 
cinquefoil, mixed with fine wheat-flower. ' But^ 
I suppose, the soporiferous simples, are fittest 
for this purpose ; such, as henbane, hemlock, 
mandrake, moonshade, tobacco, opium, saffron, 
6cc. 

It has been observed, that the diet of women 
with child affects the infant ; so, for the mother 
to eat quinces, and coriander-seed, iu large 
quantities, which repress vapours that would. 



* Little credit can be given to these relations, for any 
thin^ that has hitherto been approved upon competent ex- 
perience. 
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w:eh6 to the braitit makes the child ifigeniods : 
and, on the contrary , to eat lai^ely of ohtons^ 
beans, or such flatulent food ; to drink wine, or 
spirituoos liquors immoderately ; to fast much ; 
or be given to musing; all wliich send vapours 
to the head ; endangers the child's becoming lu- 
natic, or of weak memory. And I judge th^ 
same of tobacco often taken by the mother.* 

The flesh of a hedge-hog dressed and eaten* 
is said to be a great drier : and indeed the juice 
of a hedge-hog, f»bould seem to be harsh and 
dry ; because it puts forth so many prickles. Fot 
plants that are full of prickles prove generally 
dry : as briars, thorns, barberries, &c.t and 
iience the ashes of a hedge-hog are said to be a 
great desiccative in fistulas. 

Mummy has a great virtue to stop bleeding; 
which may be ascribed, in some measure, to its 
mixture of balsams that are glutinous ; and also 
to a secret property ; because the blood attracts 
man's flesh. And it is approved that the moss 
glowing upon an unburied skull, stops blood 

* These particulars require better confirmation. 

+ These larger observatiops which offer at a just inter- 
pretation of nature, or attempts for the raising of axioms, 
cannot be too carefully noted ; as well for their own sakes> 
as the example they hold out, of the end to which all pby' 
sical enquiries should be directed. i 
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powerfuliy : so does the powder of blood, sepa- 
rated from the serum, aud dried.* 

It is reported, that the white of an egg, or 
blood, mixed with salt-water, collects the salt- 
tiess ; and makes the water sweeten This may 
be effected by adhesion ; as in clarification. Per- 
haps also blood, and the white of an egg, have 
fiome sympathy with salt : as all life has. We 
see that salt applied to a cut finger heals itr 
wlience salt appears to attract blood, as well as 
blood attracts saltf 

It has been anciently received, that the sea-* 
hare hath an antipathy to the lungs , so as if it 
comes near the body to corrode them. The 
cause is conceived to be, a quality the hare has 
of hearing the breath and spirits ; as cantha- 
rides operate upon the watry parts of the body. 
And it is a good rule, that whatever operates 
upon a certain kind of matter, operates most 



* lliere is something extraordinary intimated here : but 
-vre dare not pronounce upon it, for want of a sufficient num- 
ber of competent experiments. 

f Does blood attract salt by any other than its aqueous 
part ? There are other queries to be proposed upon this 
head ; but for our own part, we had rather rise up to make 
«xperiraents, than sit down to ask questions : and to say the 
truth, experiments are the only answers of any significance 
in all these cases ; for conjectures, and talk, and reasoning, 
without them are childish and impertinent things. 
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upon those parts of the human body, which »• 
bound with that kind of matter.* 

What is dead, corrupted, or voided, has ge- 
nerally an antipathy with the same thing alive, 
or sound ; and with the discharging parts : thus 
the carcass of a man is most infectious and odi« 
ous to a man ; the carrion of a horse to a horse,. 
&c. purulent matter, ulcers, carbuncles, scabs, 
&c. to sound flesh ; and the excrement of every 
species to the creatures that discharges them r 
but excrements are Jess pernicious than corrup- 
tions. It is a common observation, that dogs 
know the dog-killer: for when in times of infec- 
tion, some petty fellow is sent out to kill the 
dogs ; though they have never seen him before, 
yet they will all come out and bark, and fly at 
him.f 

The relations as to the force of imagination, 
and the secret instincts of nature, are so uncer- 

* I would willingly avoid an over-ofiiciousness in poin^ 
ing out the more fundamental parts of this piece : but the 
numerous axioms latent in it, have been so little regarded > 
and philosophers are usually so little acquainted with the 
infinite use of canons, large observations, and axioms, that 
it is in a manner necessary to indicate them as often as they 
occur. 

+ This is a^pregnant aphorism, and an extensive observa- 
tioii to tlie present purpose ; that from direct phenomena* 
searches deep into nature. 
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tain, that they require a deal of ' examination, 
before we conclude upon them. I would have it 
thoroughly examined whether there be any secret 
passages in sympathy, between persons near in 
blood: as parents, children, brothers, sisters, 
husbands, wives, &c. There are many reports 
in history, that upon the death of persons near- 
ly related, men have an inward feeling of it. I 
mjrself remember, that being at Paris, and my 
father dying in London, I had two or three days 
before his death, a dream, which I told to several 
English gentlemen ; that my father's house in the 
countiy was plaistered all over with black mor- 
tar.* There is an opinion abroad, whether idle 
or no, I cannot say ; tbat affectionate and tender 
husbands have a sense of their wives' breeding, 
by some accident in their own body.f 

Next to those near in blood, there may be the 
like passage, and instincts of nature, between 
great friends and enemies : and sometimes the 



* It is certainly difficult for men educated in tlie cod!- 
mon way, to enquire strictly and philosophically into this 
part ef the present subject. The mind seems almost to 
dread it; as if fearful of discovering more than reason is 
willing to allow. 

^ Such particular* as these ought to be diligently enquir- 
ed after,, if we desire to have any tolerable knowledge of 
the subject in Iiand ; but few philosophers are able to keep 
Ibeir couatenance at the fueutioii of them. 
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DOttce is given to a seccmd persioB. Philip dr 
Commines, a grave writer, reports, that the 
Archbishop of Vienna said, one day after mass, 
to Lewis the Xlth of France ; " Sire, your mor- 
tal enemy is dead;" at which time, Charles, 
Duke of Burgundy, was slain in the battle of 
Granson against the Switz. Trial also should 
be made, whether compact or agreement hat 
here any effect ; as if two friends should agree^ 
that such, a day in every week, they being in 
distant places,, should pray for each other; or 
put on a ring for each others sake ; to try whe- 
ther if one should break his promise, the other 
would have any feeling of it, in his alwence.* , 
If there be any force in the imaginations and 
affections of single persons, it is probable much 
greater in the joint imaginations and affecticma 
of multitudes. If a great battle should be won 
or lost in a remote country, is there not some 
peose thereof in the people it concerns, because 



, • These experiments Imve not, perhaps, been made ; at 
least not by the proper persons ; who should, doubtless, b« 
men or women of strong faith, or imagination : but then 
|hey should also be persons of great veracity ; or join men 
of more solidity along witii them : otherwise we might bo 
easily imposed upon. And to say the truth, experiments 
of this kind are attended with great difficulty And upcertaiAv 
ly . For the method of fafilitating Qud rfod^ing them mow 
Tble, see the ^iticl^ Im^inoJLl^iu . . .$ 
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4Df the great joy or grief that men are sometimei 
possessed with at once ? Pius Quintus, at the 
yery time that memorable victory was gained by 
the christians against the Turks, in the sea-fight 
of Lepanto, being then hearing causes in the 
consistory, broke off suddenly, and said to those 
about him, *' It is now rather time that we should 
give thanks to God for the great victory he has 
granted us against the Turks/' It is true, that 
victory had a sympathy with his spirit, for it waa 
merely his work to conclude the treaty. It may 
pe this revelation was divine : but what shall we 
^ay to a number of examples among the Grecians 
and Romans, where the people being in the thea-;- 
ire, have had news of victories and overthrows 
^me days before any messenger could arrive ?^ 
SThe general root of superstition may indeed hold 
in these things, viz. that noen observe wbenmat**^ 
ters hit, but not when they miscarry, and com- 
init tlie one to memory, but forget the other. 

We have already laid down some rules for 
making experiments upon the power of imagina-* 
tion, and added some means of fortifying it; to* 
gether with a few directions and instances of its 
force upon beasts, birds, plants, and inanimate 



• But might not these be state artifices, used to fecI'tW 
pulse or raise the spirite of the peopled 



l>odie8;* constantly requiring that the trials ht 
nuly made upon su>)tile and light motions — for 
you will sooner, by imagination, bind a bird from 
ringing than from eating or flying ; and I leave 
every man to chuse the experiments which him- 
self thinks most commodious. But to add a few 
examples: observe to use some im agin ant, ac- 
cording to the former rules, for binding a bird 
from singing, or a dog from barking. Try also 
the imagination of persons whom you shall ac* 
commodate with things to fortify it, as in cock- 
iightings, to make one cock more courageous, 
and the 6ther more cowardly. Try it also ia 
the flying of hawks, chasing of deer, horse-races, 
and the like comparative motions : for it is easier 
by imagination to accelerate or check a motion, 
than to raise or stop it, as it is easier to make a 
dog go slower than to make him stand still. 

In plants also, let the force of imagination be 
tried upon the lighter sort of motions ; as upoa 
the sudden fading or lively vegetation of herbs, 
or upon their bending one way or other, or upon 
their closing and opening, &c. And in things 
inanimate, try the force of imagination upon 
stopping the working of beer when the yeast i& 
put to it, or upon the coming of butter orcheese- 

* See the article Imagination. 
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curd) after the churning, or the addition of the 
rennet. 

It is every where alledged, as an example of 
secret properties and influences, that the torpedo 
if touched with a long stick, stupefies the hand.* 
And it is one degree of working at a distance, to 
work by the continuation of a fit medium : thus 
sound will be conveyed to the ear by striking 
upon a bow-string, if the horn of the bow be held 
to the ear. 

The writers of natural magic attribute much 
to the virtues remaining in the parts of animals, 
if taken from them alive, as if the creature in that 
case infused some immaterial virtue or vigour 
into the separated part. So much may be true, 
that any part taken from a creature newly killed 
may be of greater force than if taken from the 
like creature dying of itself, as being fuller of 
spirit. 

Trial should be made in the like parts of indi- 
viduals, as by cutting off part of the stock of a 
tree, and laying it to putrefy, to, see whether this 
will decay the rest of the stock ; or cutting off 



* Does the stupefnction caused by the touch of the tor- 
pedo proceed from any thing more than a particular motion^ 
wherfby the creature lets itself oflP, as it were, upon, being 
touched ? See a curious gvp^r upon this subject in the 
French Memoirs. 

VOL. II. S ' 
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part of tlie tail or leg of a dog or cat, and laytag 
it to putrefy, to see whether this will keep the 
other part from healing. 

It is supposed a help to the continuaoce of 
love to wear a ring or bracelet of the person bcT 
loved ; but this may proceed from exciting the 
imagination, which perhaps a glove, or other the 
like favour, might do as well. 

The sympathy of individuals, that have been 
entire, or in contact, is of all others the most in- 
credible. To take away warts, by nibbing them 
with somewhat tliat is afterwards put to consume, 
is a common experiment. I had from my child- 
hood a wart upon one finger ; afterwards, when 
I was about sixteen, beii)g then at Paris, there 
grew upon both my hands a number of warts, at 
least a hundred, in a month's time. The English 
ambassador's lady (who was itLT from superstiti- 
ous), told me she would get away my warts : and 
in order to it, she rubbed them all over with the 
fat side of a piece of bacon with tlie rind on, 
and among the rest, tlie wart I had Irom my 
childhood ; then nailed tlie bacon, with tlae fat 
towards the sun, upon a post of her chamber* - 
window, which was to the south, and in five 
weeks time the warts went away, and the wart 
I had so long endured, for company. ^ the 
rest I did not much wonder, because as they 
came in a short time, they might go away so too; 
5 
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but tlie vanishing of that which had remained so 
long, aticks with me. Tbey say the like is done 
by rubbing warts with a green elder stick, and 
bury the stick. The experiment might be tried 
on corns, wens, and other excrescences. I would 
have it also tried on some parts of living crea- 
tures that approach nearest to excrescences, as 
the combs and spurs of cocks, the horns of beasts, 
&c. And let it be tried, both by rubbing those 
parts with bacon or elder, and by cutting off 
some piece of them, and burying it, to see whe- 
ther this will have any effect towards consuming 
the part once joined with it.* 

It is constantly avouched, that to anoint the 
weapon which gives the wound, will heal the 
wound itself. In this experiment,. which I have 
upon the relation of credible persons, tho' I am 
not fully inclined to believe it, it is observed, 1. 
that the ointment employed consists of several 
ingredients, whereof the strangest and hardest to 
procure are the moss growing upop the skull of 
a dead man unburied, and the fat of a boar a«d 
a bear killed in the ^ct of generation. The two 
last I could easily suspect prescribed as a loop- 
hool, that if the experimeiit did not succeed, it 

T ' ■' I I I ■ ■ ■ . ■< * - |»»< i" > ' '■ ! ■'' " " " » " " ■ " ■■ ■ ■ !■ '» 

♦ There are m^y experiments of this kind relatjed^ but no 
proper collection of them made with the requisite care for 
forming a just rule or solid judgment upon thciu. 
N 2 ' 
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might be pretended the beasts were not killed at 
the right time ; but for the moss, there is a great 
quantity of it in Ireland, upon slain bodies, laid 
on heaps, unburied. The other ingredients are, 
blood-stone in powder, and some things which 
seem to have a virtue to stanch blood, as the 
moss also has. The description of the whole 
ointment is found in CroUius's chemical dispen- 
satory. 2. The same kind of ointment applied 
to the wound itself has not the effect, but only 
when applied to the weapon. 3. They do not 
observe to prepare the ointment under any cer- 
tain constellation, so have not the excuse made 
for the failure of magical medicines. 4. It may 
be applied to the weapon, though the person hurt 
be at a great distance from it. 5. It seems the 
imagination of the person to be cured is not ne- 
cessary, for it may be done without the kikow- 
ledge of the wounded ; and it has been tried, 
that if the ointment be wiped off the weapon 
without the knowledge of the patient, he is pre- 
sently in violent pain, till the weapon be re- 
anointed. 6. It is affirmed, if the weapon can- 
not be procured, and an instrument of iron or 
wood, resembling the weapon, be put into the 
wound, so as to make it bleed, the anointing of 
Aat instrument will have the effect. This I sus- 
pect is a device to keep so strange a form of cure 
in request and use, because many times one can- 
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not procure the weapon itself. 7. The wound 
must be first washed clean with white-white, or 
the person's own urine, and then bound up close 
^ith fine linen, and no more dressing is required. 

8. The weapon itself must be wrapped up close, 
as far as the ointment goes, that it takes no wind. 

9. The ointment, if wiped off from the weapon, 
and kept, will serve again, and rather increase in 
virtue than diminish. 1 0. It cures in far shorter 
time than vulnerary ointments commonly do. 
11. It cures a beast as well as a roan, which sub- 
jects the matter to an easy trial.* 

The delight we take in popularity, fame, ho- 
nour, the subduing and subjecting other men's 
minds, wills, or affections, seems in itself, with- 
out regard to consequences, grateful and agree- 
able to the nature of man. This surely is not 
without some signification, but seems as if the 
spirits and souls of all men came out of one di- 
vine limbus, else why should we be so much af- 
fected with what others think or say ? The best 
temper of mii^ desires a good name and true ho- 
nour ; the lighter sort, popularity and applause ; 
the more depraved, subjection and tyranny, as 
we see in great conquerors and disturbers of the 



♦ Those who desire farther infennatjon upon this extraor- 
dinary head, may consult Sir Kenelm Dighy and Mr. 
Boyle. 

N 3 
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world ; and yet more in arch-heretics, for the 
introducing of new doctrines is an affectation of 
tyranny over the understandings and opinions of 



TEETH. 

The teeth are more affected by cold, in drink- 
ing cold liquors, or the like, than other parts^ 
because resistance of bone to cold is greater than 
that of flesh ; for flesh shrinks, but bone resists, 

* Though the materials here collected are no way tufli- 
cient to build up a sympathetica! philosophy^ yet they may 
perhaps afford many intimations and directions for one. 
Certainly there are in nature great numbers of phenomena 
and effects not to be accounted for upon mechanical prln- 
cipleSj or the vulgar doctrine of matter and motion, but re- 
quire snblimer solutions : whence proceeds the influence 
and ascendency which one man's mind ha(s over another ; 
whence the attractions! repulsions, and more secret rela- 
tions in bodies, of which the instances are numerous, parti- 
cularly in the doctrine of menstruuras. If proper collec- 
tions were made of the. more ca[5ital instances of this kind, 
if the common sympathetic experiments were repeated with 
care and judgment, and their number enlarged ; if the conn 
mon traditions upon this subject were sifted and purged ; 
and lastly, if a set of judicious and experienced philoso- 
phers were for some time employed in this way, we should 
then see whether a harvest of serviceable canons and axioms 
might not be reaped, for extending, improving, and perfect- 
ing the common physics ', which, for want thereof, appears 
but a lifeless thing. 
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whereby the cold becomes sharper. Again, the 
teeth are without blood ; but blood helps to qua- 
lify coId> whence the sinews are much affected 
witli cold, as being parts without blood. So the 
bones, in sharp cold, grow brittle, and therefore 
all contusions of the bones are harder to cure in 
frosty weather.'^ See the article Bones. 

TIME. 

Time changes fruits from sour to sweet, but 
potable liquors from sweet to sour: the cause is, 
the collection of the spirits together, for in both 
kinds the spirit is attenuated by time ; but iu the 
first it is more diffused and subdued by the grosser 
parts, which the spirits only digest ; whilst in 
drinks the spirits reign, and finding less opposi- 
tion of the parts, become themselves more strong, 
and thus strengthen the liquor ; so that if tlie 
spirits be of the hottest sort, the liquor becomes 
apt to burn ; but in time, when the higher spirits 
are evaporated, it causes likewise more sour- 
ness.f 

• Sensation is usually denied to bone, any farther than 
the nerves are affected by its means. 

^ The due settling of this point depends upon a knowledge 
of fermentation and acetification. See Boerhaave's Che- 
mistry and StahFs Zymotecbnia. 
V 4 
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TITILLATION. 

Tickling is most felt in the ^oles of the feet, 
under the ann-pits^ and on the sides ; from the 
thinness of the skin, joined with the seldomuess 
of being touched in those parts : for all tickling 
is a light motion of the spirits, promoted by the 
thinness of the skin, and the suddenness and un* 
frequency of touch : so a feather tickles by being 
drawn along the lip, or cheek ; but not a thing 
more obtuse, or a stronger touch. As to sud- 
denness ; we find no man can tickle himself: and 
the palm of the hand, though it has as thin a 
skin as the parts above-mentioned, yet is not 
ticklish; because accustomed to be touched. 
Tickling also causes laughter ; perhaps from the 
emission of the spirits, and so of the breath; for, 
upon tickling, there is always a starting, or 
shrinking away of the part, to avoid it : and if 
the nostrils be tickled with a feather, or straw, it 
procures sneezing ; which is a sudden emission of 
the spirits, that, likewise, expel the moisture. 
And tickling is always painful, and not well to be 
endured.* See the article Venery, 

TOBACCO. 

Tobacco is a thing of great profit, if it be in 
request ; though the charge of making the ground, 

* This article belongs to a sublimer anatomy than the 
ommon. 
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and otherwise, is considerable : but the English 
tobacco has little reputation ; as being too dull 
and earthy. So that, to render tobacco more 
aromatic, and better concocted, here in England, 
might be a very beneficial thing. Some have at- 
tempted it by drenching English tobacco in a 
decoction of the Indian: but such methods are 
sophistications and toys ; for nothing that is once 
perfect, and has run its course, can receive much 
amendment. We must ever resort to the begin- 
ning of things for melioration.* The way of 
ripening tobacco must, as in other plants, pro- 
ceed from the heat, either of the earth, or the 
sun. We see something^^of this kind practised in 
musk-melons, which are sown in a hot bed, ex- 
posed to the south-sun, and laid upon tiles, to in- 
crease the heat by reflection ; and covered with 
straw, to defend them from the cold. They also 
remove them ; which adds some life : and by such 
helps the melons become as good m England as 
in Italy, or Provence. These, and the like 
means, may be tried in tobacco. Enquire also 
of steeping the roots in a liquor that may give 
tbem vigour to put forth strongly.f 



* These are two axioms of great importance ; and, if 
well e:i plained, might afiford much light in the conducting 
of works ; and the introducing of meliorations. 

f There seems to be no great occasion, at present, for 
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TONGUE. 

The tongue more easily receives impressions, 
and affords more tokens of diseases, than other 
parts ; as of heats within, which appear most in 
the blackness of the tongue. And pied cattle 
are spotted in their tongues, from the tenderness 
of the part; which thence receives all alterations 
more easily, than other parts of the flesh.* 

TRANSMUTATION. 

The eye of the understanding is like the eye of 
the sense : for as large objects are visible through 
small chinks; so are great axioms of nature 
through small and ordinary instances.f The 
quick depredation which air makes upon watery 
moisture, and its converting the same into air, J 
appears in nothing more plain than in the sud- 
den dissipation of the little cloud, made by 



cultivating tobacco in England ; otherwise the method, per- 
haps, is no secret ; being successfully practised in the south 
parts of France. 

* Some indications are taken from the tongue in distem- 
pers ; but the interpretations of its signs are not well set- 
tied. 

t A due collection of which instances, is the readiest ftnd 
surest way of forming such axioms. 

X Whether this be an instance of the actual conversion of 
water into air, may be questioned. How does the experi- 
-^ent succeed in Vacuo? 



1 
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breathing upon a glass, a sword-blade, or any 
such polished body that does not detain, or im- 
bibe the moisture; which here scatters and breaks 
up suddenly : ^vhereas, the like cloud remains 
long, if it were oily or fat; not because it sticks 
faster, but because it is air that preys upon wa- 
ter ; and flame and fire, upon oil :* whence, to 
take out a spot of grease, we use a coal upon 
brown paper ; for fire operates upon grease, as 
air does upon water : and we see oj^led paper, 
or oiled wood, will long remain moist; but grow 
dry, or putrefy sooner, when wet with water : for 
air has little effect upon the moisture of oil.f 

The same trifling instance of the little cloud 
upon .glass, gems, &c. admirably . shews how 
much the force of union, even in the least quan-. 
tities, and weakest bodies, conduces to preserve 
the present, and resist a new form. For this lit- 
tle cloud constantly breaks up first in the skirts, 
and last in the middle. We see likewise, that 

■'■'■"■■ ,.11.... ■ - ; ' ■ ■ I ■ If. I -..».. I . 

^f Is water the pabulum of air ; as oil is of fire ? 
" f More than oue great axiom of nature is here intimated, 
that cannot perhaps be justly formed, without a farther im- 
provement of chemistry ; particularly that part thereof 
which relates to the common elements ; or grand instru- 
ments of the art. See Boerhaave's Chemistry ; but parti- 
cularly, the chapters of fire, air, water, earth, and men- 
struums ; which are considerably imptoved in his own edi- 
tion. 
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much water draws out the juice of a body infused 
therein; whilst little water is imbibed by the 
body : and this is a principal cause, why, in ope- 
rations upon bodies for their alteration, trials, ia 
large quantities, do not answer to the trials ia 
.small; and so impose upon many : for the great- 
er the body, the more it resists any alteration of 
form ; and requires much more efficacy in the 
active body, that should subdue it.* 

Anoint pigeons, or other birds, when in their 
down ; or very young whelps, &c. first cutting 
their hair as short as possible, with some inno- 
cent ointment that will harden, and stick very 
close ; to try whether it will not alter the colour 
of the feathers, or hair. Pulling th« first fea- 
thers of birds clean off, is said to make the new 
come white : and, it is certain, white is a penu- 
rious colour, that rises where moisture is defi- 
cient.f So blue violets, and other flowers, if 
starved, turn pale and white : birds, and horses, 
by age, or scars, turn white : and the hoary hair 
of men, proceeds from the same cause. It is 



* Here again are the rudiments of an axiom ; containing 
great light of information, in the conducting of works, and 
the business of transmutation. 

f This is a large, or very extensive observation ; as maj 
appear by the subsequent instances, from which it seems to 
'^ave been drawn. 
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therefore, probable, that the first feathers of' 
birds will often prove of diflferent colours, ac- 
cording to the nature of the bird ; whilst the skin 
is more porous : but that when the skin is more 
close; the feathers will come white. This expe- 
riment may serve, not only to produce birds and 
beasts of strange colours ; but also to disclose the 
nature of colours ; and shew which of them re- 
quire a finer, and which a coarser strainer.* See 
the articles Colours and Percolation, 

In transmutations, or grand alterations of bo- 
dies, there always comes a medium between the 
matter as it is at first, and the resulting matter ; 



* We have here an instance of an attempt to raise a work 
upon the cause derived^ or endeavoured to he derived, un- 
der the article percolation. Sect. 7. If this cause were ve- 
rified, or found to he certainly true ; it would become an 
axiom : and the work here intimated would then certainly 
prove successful, for the end purposed. How far it may 
succeed, has not perhaps been properly tried. At least, 
we may hence learn the scope and nature of this whole 
piece of the Sylva Syvarum ; which is to discover causes 
and form them into pregnant axioms, that readily direct to 
works. And certainly, whoever shall understand, and pro- 
perly practise this method^ may produce, not only strange, 
but liighly useful and serviceable effects. The. great incon- 
venience is, that persons . well versed in this way, might, in 
ignorant ages, or ignorant countries, be taken for magi- 
cians : of which gross and fatal mistake there are but too 
many instances. 
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which medium, is a body unperfectly mixed, and 
not durable ; but transitory ; as mist, smoke, va- 
pour, cliyle, and the rudiments of animals : and 
the middle action, which produces Siich imper- 
fect bodies, is, by some of the ancients, aptly 
called inquination, or inconcoction ; being a kind 
of putrefaction : for the parts are in confusion, 
till they settle one way or other.* 

it is reported, that sailors having, every nigjbtt, 
hung fleeces of wool on tlie sides of their ships at 
sea, could squeeze fresh water out of them, in 
the morning. And, we have tried, that a quan«- 
tity of wool, tied loose together, being let down 
into a deep well, about three fathom from the 
water, for a night, in the winter, increased in 
weight about a fifth part.f 

* We have here a large observatioa of yery general ez- 
te&t, the capital mstaocei whereof deserve to be collected/ 
ip order to raise it into an axiom, or rule of practice. For, 
thus to operate by transmutation, it should seem that the 
subject ought to be softened, rarified, or subtilized ; that 
being a form the most susceptible of change. The doc* 
trine of the adepts may deserve to be considered upon this 
occasion. 

t Instances of this kind can only be considered as in- 
stances of approach, with regard to the present subject of 
transmutation ; being, perhaps, no more at bottom than 
methods of collecting the invisible aqueous particles that 

't in the air, (especially near water) an4 rendering thei« 



It 18 reported, tbat in Lydia, near Pergamus, 
certain workmen, in the time of war, taking re^* 
luge in caves, which being stopped by the enemy, 
the men were starved ; but, that the dead bones 
"Were, long after, found, and some vesecls which 
they had carried with them ; the vessels b«ng 
now full of water, that was thicker, and nearer 
approaching to ice than common water: which 
is a remarkable instance of condensation by long 
burial;* and of transmutation, as it should 
seem, of air into water; provided any of the ves- 
sels were at first empty. Try, therefore, small 
bladders of air, immersed in snow, in nitre, and 
in quicksilver: and if you find the bladder 
shrunk, the air will appear condensed by the 
cold of those bodies ; as it would be in a cave.f 

It is credibly reported, that in the East Indies, 
if a tub of water be set open in a room where 
cloves are kept, it will be drawn dry in twenty- 
four liours; though it srtand at some distance 

sensible : which is far from a transmutation. See the arti- 
cles AUerations, CaticactUm, Gdd, and Putrefaction. 

* See the article Burials. 

f Neither the utmost force of cold, nor of the condensor, 
seem to have been tried for this purpose. See the Chapter 
of Fire in Boerhaave^s Chemistry ; where a method is shewn 
of procuring an extreme de^ee of artificial cold, by means 
of ice and spirit of nitre. 
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from the cloves. And often, when wool is new 
shorn, our country people fraudulently set some 
pails of water in the same room, to increase the 
weight of the wool. But, perhaps, the heat re- 
maining in the wool from the body of the sheep, 
or gatliered by the close lying, helps to draw the 
watry vapour. 

It is also credibly reported, that wool new 
shorn, being casually laid upon a vessel of ver- 
juice, had, after some time, drunk up great part 
of the liquor ; though the vessel were without 
flaw, and remained close. So that there was a 
percolation of the verjuice through the wood, in 
a kind of vapour. 

What facilitates the conversion of air into wa- 
ter, when the air is not gross, but subtilly mixed 
with tangible bodies; is, that tangible bodies 
have an antipathy to air : and if they find any 
liquid more dense near them, they will attract 
it, condense it more, and, in effect, incorporate 
it. Thus a spunge, wool, or sugar, being in part 
put into water, or wine, attract the liquor higher 
than the surface reaches. So wood, lute-strings, 
&c. will swell in moist seasons ; as appears by 
the breaking of the strings, the hard turning of 
the pegs, &c. which is a kind of infusion much 
like infusion in water ; that makes wood swell : 
as in closing the cracks of bowls, by laying them 
in water. 
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There appears also to be a conversion of air 
into water, in the sweating of marble and wains- 
cot, in moist weather* Which proceeds either 
from some moisture the body yields ; or because 
the moist air is condensed against the hard 
body. But it seems plainly the latter ; for wood 
painted with oil-colours, will sooner gather 
ndrops in a moist night, than wood alone ; be- 
cause of the smoothness and closeness, which 
admits no part of the vapour ; and therefore 
turns back, and condenses it into dew : as breath- 
ing upon'a glass, or other polished body, makes 
n dew. So likewise, in frosty mornings, we find 
drops of dew on the inside of glass-windows : and 
the frost itself upon the ground, is but a con- 
tlensation of the moist vapours of the nightv 
Dew also, and rains, are only the returns of 
moist vapours condensed : the deW being con- 
densed by the cold from the sun's departure; 
and rains, by the cold of tho middle region oitshA 
air. 

It isf probable, that what will turn water into 
i<ie, may likewise turn air, in some degree, t^ wai- 
ter. Therefore try tlie common experiment of 
turning water into ice, by art;* using. air instead 

• Viz. Snow, or beaten ice, and salt, or other artificial 
mixtures : among the strongest whereof is reckoned sal am*- 
moniac dissolved in water; or, what is much stronger, spirit 
of salt, or spirit of nitre, poured upon ice of snow. 

VOL. II. O 
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of water. And though it be a greater alteration 
to turn air into water, than water into ice ; yet 
there are hopes, that by cpntinuing the air long-* 
er, the effect will follow : for the artificial con- 
version of water into ice, is the work but of a 
short time; whereas this may be tried for a 
month, or more. 

There «eem to be these probable ways of con- 
verting vapour, or air, into water and moisture. 
The first is by cold ; which manifestly condenses, 
as we see by the contraction of the air in the 
weather-glass : whence air by condensation ap- 
pears to come a degree nearer to water. We see 
it also in the origin of springs ; which the an- 
cients thought owing to the conversion of air in- 
to water, promoted by the colduess of the rocks ; 
where springs are chiefly generated. We see it 
also in the effects of the cold of the middle re- 
gion of the air ; which produces dews and rains. 
And the experiment of turning wat^r into ice, by 
means of snow and salt, should be tried, as we 
before observed, for turning air into water. The 
second way, is by compression ; as in stills, where 
the vapour is turned back upon itself, by the 
sides of the still : and again, in the dew visible 
upon marble and wainscot, towards damp wea* 
ther. But this is likely to have no great effect, 
except upon vapour and gross air, already ap- 
proaching near to water. The third is, by mi x- 
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ing moist vapours with air, and trying if they will 
not produce a greater return of water ; for if so, 
that increase is a conversion of the air. There- 
fore put a certain weight of water into a close 
still, and hang a large spunge above the water, 
to try what quantity of water may, afterheating, 
be squeezed out of it, in proportion to the water 
spent; for, if any conversion can be wrought, it 
will be easiest effected in the small pores of bo- 
dies ; which is the reason we prescribe a spunge. 
The fourth way is, by receiving the air into the 
small pores of bodies; every thing in small quan« 
tity being, as we have before observed, more dis- 
posed for conversion; and all tangible bodies en- 
deavouring to condense air : but in entire bodies 
this operation is checked ; because, if the air 
should condense, there is nothing to succeed. 
It must therefore be tried in loose bodies, as sand 
and powder; which, if they lie close, do of them- 
selves gather moisture. * 

* The several experiments here proposed^ may seem not 
to reach the point; which indeed is a capital work« if nn-- 
derstood of an actual artificial change of proper elastic air- 
into the gross body of water. To understand the author'^ 
meanings in this particular^ see the article air ; and for far- 
ther light and direction in the affair, consult the articles 
AlteratUnif Gold, Putrefaction, &c. There are also some 
useful particulars relating to this purpose, in the author's 
History of Winds ; Sir Isaac Newton's Queries, at the end 
02 
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A FIBST DftAUOHT OK THE PARTI CVLAK HISTORY OT 
VEGKTABtES AKD VECETATIOH. 

Vegetables should be diligently eoqoired into, 
as being a principal part of the third da/s work ; 
the first producat ; and of excellent and general 
use for foody medicine, and many mechanic 
arts.* 



of his optics; Mr. Hale«*8 Vegetable Statics; and Dr. Boer- 
braye's Chenistry, under the chapters of Air and Water. 

* The aathor has here bestowed considerable pains; and 
collected together a great number of materials for the phy- 
sical history of vegetation. But what he delivers upon the 
subject is not« perhaps^ so valuable in itself, as for the light 
and direction it affords in executing the design ; by disco* 
vering causes, and raising axioms. With this view he re- 
GonuDends several experiments to be tried, that are directly 
levelled at the investigation of causes : which particular 
being usually unobserved by the common writers upon agri. 
culture and horticulture ; they have often excepted to these 
expetiraents, either as unsuccessful, or of little use; with- 
out penetrating into the design of the aujthor> who chiefly 
writes for such philosophers as can leam as much from an< 
unsuccessful experiment, as from one that shall succeed ; 
and understand how to separate and concoct experieoce 
into aphorisms, axioms, and sure rules of futv^e practice : 
'** which light the untried experiments here recommended^ 
widely from those commonly practised by gardeners ; 
ng a much nobler view. And certainly they are 
■nted with the Bature and use of the Sylva Sylvfr- 
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HEADS OF ENQUIRY. 

Article I. Of the acceleration of germina- 
tion. 

II. Of the retardiation of germination. 

III. Of the melioration of trees, plants, and 
fruits. 

IV. Of compound fruits and flowers. 

V. Of the sympathy and antipathy of plants. 

VI. Of rendering fruits and herbs medicinal. 
Vfl. Of curiosities in vegetation. 

VIII. Of the degeneration of plants, and their 
transmutation into one another, 

IX. Of the tallness, lowness, and artificial 
dwarfing of trees. 

X. Of the rudiments and excrescences of 
plants. 

XI. Of the production of perfect plants with- 
out seed. 

XII. Of exotic plants. 

XIII. Of the seasons of plants.. 

XIV. Of the duration of herbs and trees. 

XV. Of the different figures of plants. * 

XVI. Of the principal differences in plants. 

XVII. Of composts and helps for ground. 

ram, who do not perceive the excellence of the untried ex- 
peiiments therein recommended, abovethose that haye he^M 
usually tried. 

03 
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XVIII. Of the relation between plants and 
inanimate bodies. 

XIX. Of the relati6n between plants and ani- 
mals. 

XX. Miscellaneous experiments and obserya- 
tioos upon the subject. 



SECT. I. 



9V THE ilCCELERATION OF GERMINATION. 

We sowed, in a hot-bed, turnip-seed, radish- 
seed, wheaty cucumber-seed, and pease. The 
bed was made of well-rotted horse-dung, laid 
upon a bank half a foot high, and supported 
round with planks ; and, upon the top, we threw 
sifted earth, two fingers deep. The seed sown 
upon it, was first steeped, all night, in water mix- 
ed with cow-dung. The turnip-seed and wheat, 
came up half an inch above ground in two days, 
without any watering; and the rest came up the 
third day. The experiment was made in Octo- 
ber: perhaps, in the spring, the acceleration 
might have been greater. Without this help, the 
seeds would have been four times as long in com- 
ing up. But there does not, at present, occur 
any profitable use of this experiment, unless for 
sowing of pease ; the price whereof is much in- 
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creased by coming early. It may be tried also 
with cherries, strawberries, and other fruits which 
are dearest when early.* 

We steeped wheat in water mixed with cow- 
dung, in water mixed with horse-dung, in water 
mixed with pigeonVdung, in human urine, in 
water mixfed with powdered chalk, in water mix- 
ed with soot, in water mixed with ashes, in water 
mixed with bay-salt, in claret- wine, in malmsey, 
and in spirit of wine. The proportion of the mix* 
ture was a fourth part of the ingredient to the 
water ; ohly of the salt there was not above an 
eighth part. The urine, the wines, and the spi- 
rit of wine, were without any mixture of water. 
The time of the keeping was twelve hours ; the 
time of the year, October. Along with these 
was also sown another parcel of unsteeped 
wheat ; but watered* twice a-day with warm wa- 
ter : and* some we sowed simple, to compare with 
the tpst. The event was, that the grain steeped 
in the mixtures of dung, urine, soot, chalk, ashes, 
and salt, came up within six days: and those 

* The common hot-beds seem to reqaire some coDsidera* 
ble improvemeots ; to make them produce strong and per- 
fect« as well as qaick and early. In order to improye them« 
enquire what is the most immediate or material principle of 
vegetation : or^ if more principles than one are concerned, 
lettheni all be duly regarded in the preparation of artificiail 
composts. 

O 4 
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that, afterwards proved the tallest, thickest, and 
strongest, were, first, the urine } then th^ dungs ; 
next the chalk ; next the soot ; next the a^h^ ; 
next the salt ; next the >yheat, unsteeped ^nd 
iiuwajtered; next that watered twice a-d^y wiib 
warm water ; and next the claret-wine. So that 
ilie three last being slower than the ordinary 
wheat of itself, this culture prpved rather preju- 
dicial* A^ for those that were steeped iu qjaliu- 
sey^ and spirit of wine ; they caine not up at i4L 
This is a profitable experiment, for most of the 
steepings are cheap things : and the gpodaess oS 
the crop is a coqsidqrable point of gain; if the 
goodness thereof answer the earliness of coming 
up, as probably it will, botlP proceeding fron» 
the vigour of the seed. The experiment shoulil 
be tried in other grain,, seeds, and kernels; for, 
pt^rh^ps, certain steepingfs agree best with certaii> 
seeds. It should also be tried with roots, steep- 
ed fo^ a long time : and in several seasons qf tb« 
year; especially the spring.f 

Strav^berries being watered once in tliree d^ys^ 

* See M. Hoiqberg's experiments upon vegetation^ in the 
French Memoirs, 

"^ The farmers, in some cototies of England, now com* 
monly steep their seed-wheat in common brine, or the brine 
of their pork-vats, to advantage. But proper trials of other 
useful steeptngs are still wanting ; and should be directed 
from some knowledge of the material cause of v egetation. 
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with water wherein the duog of sheep^ or pi- 
geons, has been infused, will come up early* 
And perhaps the same might hold in other ber- 
ries, herbs, flowers, grains, or trees. The expe- 
riment therefore, though common in strawber- 
ries, is not j^t brought into general use. It is a 
frequent practice to help the ground with dung 
or manure ; but to water it with muck-water,"* 
which seems more poweiful, is not practised. 
Dung, chalk, or blood, seasonably applied, in 
substance^ to the roots of trees, hastens their 
growth; but without' some mixture of water, or 
earth, perhaps such helps are too hot for herbs.f 
The preceding means of promoting germina- 
tion, depend upAi the goodness and strength of 
the nourishment ; or the supporting and exciting 
the spirits in the plant, the better to attract it : 
of the latter kind, are the experiments following 
1 . To plant trees against a wall to the south, or 
south-east sun, hastens their growth and ripen-^ 
ing. The south-east is f«und better than the 

'"• ■ - • " ■ " ' ■ - 

* That is by saffering the dung to steep in the water, 
whereby atinctuYe of its more soluble parts will be gained ; 
and the more gross matter fall to the bottom. Perhaps such 
a' tincture may be too rich for certain vegetables^ or certain 
beds ; unless made dilute, or used but seldom. 

^ When used in too great plenty they prove pr^udicial ; 
otherwise they gr^ntly iixvigpfitf^. tf w» ttat W« olji w de- 
cayed. 
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south-west for this purpose, though the south- 
west be hotter; because the heat of the morning 
succeeds the cold of the night ; and partly, be- 
cause the south-west sun is often too parching. 
2. So likewise the planting of them against a 
chimney, where a fire is kept, hastens their 
coming up, and ripening: and drawing the 
boughs into a room where there is a constant 
fire, produces the same effect ; as has been tried 
in grapes ; which will, thus, come n month ear- 
lier than otherwise.* 3. Another means of ac- 
celerating germination, is by making way for a 
ready supply, and attraction of the nourishment ; 
whence, gentle digging aud loosening of the earth 
about the roots of trees ; and the removing of 
herbs and flowers into new earth, once in two 
years, (for the new earth is always looser) great- 
ly promotes the thriving^ and early coming of 
plants. 4. But the best acceleration, in the 
way of facilitating the conveyance of the nou- 
rishment, is that by nfeans of water. 

A standard of a damask-rose, with the root en, 
being set upright in an earthen pan, full of fair 
water, half a foot deep in the water ; the top 
rising more than two foot above the surface : and 
the pan placed in a chamber where no fire was 

* And yet prove excellent ; as I have seen ; particularly 
in HoUaod. 
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kept ; within ten days put forth a fair green leaf; 

and some other little buds, which made a stand 

for above seven days, without any appearance of 

decay or withering. Afterwards the leaf faded, 

but the young buds sprouted on, and opened into 

fair leaves, in three months time ; and continued 

so a while after, till upon removal we ceased the 

trial. But the leaves were somewhat paler, and 

lighter coloured, than others of the same kind. 

The first buds appeared at the end of October ; 

and, it is probable, if it had beep spring* time, 

the standard would have shot with greater 

strength, and have grown on, to bear flowers. By 

this means roses might bb set in the midst of a 

pond ; being supported by some prop : which is 

matter of pleasure, though of small use. The 

experiment is the more strange, because a like 

rose-standard being, at the same time, put into 

water mixed with a fourth part of horse-dung, 

yielded no leaves; though several buds at the 

first, as the other did.* 

A Dutch fiower, with a bulbous root, being, at 
the same time, placed wholly under water, two or 
three inches deep, sprouted in seven days ; and 
continued growing long after. A beet-root, a 

* No conclasion can be safely drawn from this experi- 
ment, for want of knowing whether there were no difference 
in the roots of the two standards^ or other circumstance. 
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ix>iTage-root9 and a radi^root, all their leaves 
being cul almost close, were treated in the same 
manner; and had fair leaves within six weeks: 
and so continued till the end of November.^ 

If roots, pease, or flowers, may be accelerated 
in their growth and ripening, a double profit will 
attend it; because of the advanced price they 
bear when they come early ; and again, because 
of the quickness of their return : thus, in some 
grounds which are strong, radishes, for instance^ 
will come in a month ; that, in other grounds^ 
would not come in two : and so make double re* 
turns. 

Wheat being put into water, sprung not at all ; 
whence, probably, there if required some strength 
^nd bulk in the body put into water, as in roots : 
for grain, or seeds, will mortify by the cold of 
the water. But a little lying casually under the 
pan, and being somewhat moistened by the exu^ 
dation thereof, though it appeared mouldy, it 
was, in six weeks, sprouted half a finger. 

It should seem, by these instances, that in 
point of nourishment, water is a capital thing ; 
and, that the earth does but keep the plant up- 
right; and preserve it from too much heat or 

* For the reason why water alone may nourish plants, see 
Br. Woodward's Experiments npou vegetation, in the Phi- 
losophical TransactioBSi Numh. 293. 
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cold :* which is comfortable doctriDe for great 
drinkers. It proves also, that drinks incorpo- 
rated with j9esb, or roots, will nourish more ea- 
sily than meat and drink, taken separate. f 

5« The housing of plants may contribute both 
to the acceleration and production of flowers 
and plants, in the colder seasons: and as we 
house the exotics of hot countries; ^iz. le- 
mons, oranges, and myrtles, to preserve them ; 
so we may house our natives, to forward them, 
and make them thrive in the cold seasons. And 
thus we may have violets, strawberrieis, and 
pease all winter ; provided they be sown, or re* 
naoved, at proper times.t This experimetit ia 
referable to the cherishing of the spirit of the 
plant by warmth, as well as housing their shoots^ 
&c. So that the means of accelerating germi- 
nation, are, in particulai*, eight; and, in ge- 
neral thrf e. 

* A farther scrutiny, and more particular experiments, 
seem requisite, before any axiom can be formed upon,thiB 
liead. See the chapter of Water in Boerhaave's Chemistry. 

i See the article Foods, 

t Due regard must be had, that the hot and dry air of 
the green-house does not exhale their aqueous parts too 
fe^t ; and that a proper supply of air and water be give* 
them. 
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SECT. II. 



TBE RETARDATION OF OERMIKATIOIT. 

To make rbses, or other flowers, come late, 
is an experiment of pleasure, llie ancients 
higjily esteemed the rosa sera: and indeed the 
November rose is the sweetest ; as having been 
less exhaled by the sun. The means are these ; 
viz. 1. To cut off their tops, immediately after 
they have done bearing ; whence they will come 
again the same year about November. They 
will not come just on the cut tops ; but upon 
those shoots, which were a kind of water boughs : 
because the sap, that would otherwise have fed 
the top^ will now divert to the side-shoots ; and 
make them bear, though later. 2. To pluck off 
the buds when newly knotted ; for then the side-: 
branches will bear: cutting off the tops, and 
plucking off the buds, having the same effect, 
as to retention of the sap for a time; and the 
diverting it to the roots, that wefe not so for- 
ward. 3. To cut off some few of the top 
boughs in the spring, and suffering the lower to 
continue growing on: for the shoots help to 
draw up the sap more strongly; as in the polling 
of trees, it is usual tp leave a bough or two on 
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the top, to draw up the sap. . And it is report- 
ed, that by grafting upon the bough of a tree, 
and cutting off some of the old boughs, the new 
cions will perish.* 4. To lay the roots bare for 
some few days about Christmas : which stops the 
ascent of the sap for a time; though it is after- 
ward set free, by covering the root again with 
earth; whence the sap mounts the later.f 5. 
To remove the tree a month before it buds : for 
some time is required after the removal, to re- 
settle it, before it can attract the juice; and that 
time being lost, the blossom must needs come 
later. 6. To graft roses in May, which gardeners 
seldom do till July ; and then they bear not: till 
the next year: but grafted in May, they will 
bear late the same year. 7. To gird the body 
of the tree with pack-thread ; for this also, in 
some degree, restrains the sap, and makes it 
ascend later and slower.^ 8. To plant them in 
a shade, or a hedge ; for thus they are retarded, 
partly by want of sun, and partly by want of 
nourishment, on account of the hedges. || These 

* This appears contrary to common experience. 

t But does this cause the trees to bad or bear later after- 
wards ? 

t Will not the sap rise in plenty, though the tree were 
strongly girded ? 

II But will the rose-trees thus planted bear at all ; for 
want of the sun, and proper nourishment ? 
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Aieans may be practised^ both upon trees and 
flowers mutatis mutandis.* 



SECT. XXII. 



XBE MELIORATIONT OF TREES, PLAKTS, AKd 
FRUITS. 

It is matter of experience, that a heap of 
flint, or stone, laid about the bottom of a wild 
tree, as an oak, elm, ash, &c>. makes it pros- 
per twice as much as without it. The cause ist 
that it retains the moisture at any time falling 
upon the tree ; suffers it not to exhale by the 
sun ; and also defends the tree from cold blasts* 
and frosts, as it were in a house.f Perhaps too 
there is somewhat in keeping it steady at first. 
Let it be tried, if laying straw to some height 
about the body of the tree, will not make it 

* How many of these probable means of procuring late 
flowers will stand good, after the method of rejection ig 
practised upon them ? Let it constantly be observed, tiiat 
experiments weH directed, afford as much light when they 
fail, as when they succeed. But it must be the philoso- 
pher, not the gardener, who reaps this fruit. 

t One of the greatest inconveniences of this practice is 
affording a harbour to vermin ; which might thus prove de. 
structive to young trees. 
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come forwards. For though the root affords the 
sap, it is the body that must attract it. But if 
stones be laid about the stalks of lettuce, or 
other plants that are soft, the roots will be over- 
moistened, so that the worms will eat them. 

A tree, at the first setting, should not be 
shook till it has fully taken root : whence some 
fix little forks about the bottom of their trees, 
to keep them upright ;* but, after a year's root- 
ing, shaking does the tree good, by loosening 
the earth, and perhaps by exercising, as it were, 
and stirring the sap. Generally, the cutting 
away of boughs, and suckers, at the root and 
body, makes the tree grow tall ; as the polling 
and cutting off the top, makes them spread and 
grow bushy. 

It is reported, that to hasten coppice- woods, 
the way is, to take willow, sallow, poplar, or 
alder, of seven years growth ; and set them a- 
slope, a reasonable depth under ground : when, 
instead of one root, they will strike many ; and 
so carry more shoots upon a stem.f 



* Gardeners generally fasten their new planted trees to a 
stake with a hay-band, to prevent their being rocked by the 
wind; and continue them thus bound for some years, if 
they desire them to grow strait. 

t Is this verified by experience ? 
VOL. II. P 
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To bave many oew roots of fruit-trees: bend 
a low tree, lay all its branches flat upon ibe 
grouod ; cast earth upon them ; and every twig 
will take root* This is a very profitable experi- 
ment in costly trees ; for thus boughs will make 
stocks without charge. Try it in apHcots, 
peaches, almonds, cornelians, mulberries, figs, 
&c. The like is constantly practised with vines, 
roses, musk-roses, &c, 

From May to July, peel off the bark of any 
bough, for three or four inches ; cover the bare 
place, somewhat above and below ; with loam, 
well tempered with horse-dung ; binding it fast 
down ; then cut off the bough about Allhallow- 
tide, in the bare-place ; set it^ and it will grow 
to be a fair tree. The cause may be, that strip- 
ping off the bark keeps the sap from descending, 
towards winter ; and so continues it in the bough. 
Perhaps also, the loam and horse<>dung applied 
to the bare pl;ace, moisten, cherish, and make 
it more apt to put forth the root. And this may 
prove a general means to keep up the sap of 
trees in their boughs, for other purposes.f 

* ts this treatment successfal in trees of all kinds, or only 
in some ? 

t The descending of the sap in trees, has been peremp- 
torily denied by gardeners : but for a full account of this' 
matter consult the Philosophical Transactions ; French Me- 
moirs ; and Mr. Hales's Vegetable Statics. 
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It has been practised in trees that shew fair, 
^et do not bear, to bore a hole through the 
heart of them, to render them fruitful : in which 
case, the tree before might be too replete, and 
oppressed with its own sap ; for repletion is an 
^nemy to generation. It has also been practised 
in barren trees, to cleave two or three of the 
chief roots> and put a small pebble into the 
cleft, to keep it open; which makes the tree 
bear : for the root, as well as the body of a 
tree, may be bark-bound, and not keep open, 
unless somewhat be put into it.* 

It is usual to set trees that require much sun, 
upon south walls ; as apricots, peaches, plumbs, 
vines, figs, and the like. This has a double 
convenience ; viz. the heat of the wall by re- 
flexion ; and the preventing the shade : for when 
a tree grows round, the higher boughs over- 
shadow the lower; but when spread upon a wall, 
the sun comes alike, both upon the u{^er and 
lower brancfaes.f 

* These experiments are, in some cases, found to answer 
l!he end proposed : but they seem no general methods of 
rendering barren trees fruitful ; each requiring a suitable 
remedy according to the particular causes of its barren- 
ness. 

t This method of plfinting against a south wall, is now 
extended to Yarious fruit-trees ; and found eminently ser- 
viceable. 

p2 
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It has also been practised, to strip off some 
leaves from the trees so spread, that the sun 
may come the better upon the boughs and fruit.* 
A tree has likewise been set upon the north-side 
of a wall to a small height, then drawn through 
the wall, and spread upon the south-side : that 
the root and lower part of the stock might enjoy 
the freshness of the siiade; and the upper boughs 
and fruit the benefit of the sun. But it succeed- 
ed not .; because the root requires some cherish- 
ing from the sun, though under the earth, as 
well as the body ; and the lower part of the body 
more than the upper, as we find in compassing 
a tree below with straw. 

The lowness of the fruit boughs makes the 
fruit greater, and causes it to ripen better ;f for 
we always see in apricots, peaches, or melo-co- 
tones upon a wall, the largest fruit is towards 
the bottom. And in France, the grapes that 
make the wine, grow upon low vines., bound to 
small stakes ; Whilst the raised vines, in arbors, 
only make verjuice.I It is true, in Italy, and 

* This stripping off the leaves of fruit-trees, is observed 
to hasten the ripening ; but to stint the growth of the fruit : 
for too much sun puts a period to growth j or ripens before 
the time. 

t On account, perhaps, q{ the heat reflected from the 
caxUi '9 which reaches the lower boughs strongest. 

t But is not this difference chiefly owing to the nature >of 
the two several species ? 
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ot.her countries, where the sun is hotter, they 
raise them upon elms and trees ; but I conceive, 
that if the French manner of planting low, were 
practised there, the wines would be stronger and 
sweeter : but it is more chargeable on account of 
the supporters. It were proper to try, whether 
a tree grafted somewhat near the ground, with 
the lower boughs only maintained, and the 
• higher continually pruned off, would not make 
St larger fruit* • 

To have plenty of fruit, the way is, to graft, 
not only upon young stocks, but upon several 
boughs of an old tree ; for these will bear much 
fruit : whereas, if you graft but upon one stock, 
the tree can bear but little. f 

To dig yearly about the roots of trees, as a 
means both to accelerate and meliorate fruits, is 
only practised in vines ; but if transferred to 
other trees and shrubs, I conceive it would im- 
prove them likewise. A fruit-tree being blown 
up, almost, by the roots, and set again ; it bore 

This is found to answer, when the branches of a tree 
are bent downwards, and thrown along a south wall. 

t This is also a method of producing fruit quick, as in the 
first or second year ; if the grafts be from good bearers. 
And beuce we have an excellent way of converting old 
trees to profit ; by letting them stand, instead of cutting 
them down for fewel, and planting new^^ wtiicti y^Ul be long 
before they attain their growth. 

p3 
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exceedingly the next year. Tbis seems owing to^ 
the looflening of the earth, which refreshes any 
tree; and should he practised more than at pre- 
sent in fruit-trees : for trees cannot he so com- 
medio usly removed into new ground , as fiowert 
and herbs^* 

To revive an old tree, dig about its roots, and 
apply new mould thereto. We see that draughtr 
Oxen put into fresh pasture, get new and tender 
flesh : and in aU cases, better nourishment tban> 
ordinary helps to renew ; especially if it be not 
only better, but differing from the former.f 

If an^ herb be cut off from its roots in the be- 
ginning of winter, and the earth be trod and 
beat down hard with the foot and spade, the 
roots will be very large in summer : for the mois- 
ture being thus kept from rising in the plant,, 
stays longer in the root, and so dilates it. And 
gardeners commonly tread loose ground, after 
sowing onions, turnips, &c. Panicum laid be- 
low and about the bottom of a root, will cause 
it to grow excessively ; for being itself of a spun- 
gy substance, it attracts the moisture of the 

♦ This expedient of digging about the roots of trees, is 
chiefly practised in stiff and cold ground, and after the 
trees have stood for some j^ears } lest it might otherwise 
lubject them to be blown down by the winds. 

t The soil may sometimes be too rich of itsell : and then 
the addition of a poorer kind is an amendment 

5 
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earth, and so feeds die root. This is of princi- 
pal use for onions, turnips, parsnips, and car* 
rots. 

The shifting of ground is a means to meliorate 
trees and fruits ; but with this caution, that all 
things prosper best when advanced from worse 
to better.* Thus nurseries of stocks should be 
in a more barren ground, than that whereto they 
are removed ; and all graziers remove their cat- 
tle from poorer pasture to richer. So hardiness 
in youth prolongs life; because it leaves the 
body improvable in age : and even m exercises, 
it is good to begin with the hardest, as dancing 
in thick dioes, &c. 

Hacking of trees in their bark, both right 
down and across* so as to make rather slits 
than continued hacks, is highly serviceable to 
trees; prevents their beilig bark-bound, and kills 
the moss.t 

Shade conduces to render some plants large 
and prosperous, more than the sun ; as in straw- 
berries, bays, &c. And therefore' to sow bo- 

* This caution admits of an exception, where the soil 
was too rich : in which case remortng to a poorer, would 
render the tree more healthy and fruitful. Many of the 
rules of medicine seem to have place in vegetahles. 

t Thib is chiefly practised in trees of some years growth ; 
and found very useful^ especially when they are already 
bark-bound. 

74 
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rage-seed thin among strawberries, will make 
the fruit under the borage-leaves far larger than 
their fellows.* And bays should be planted to 
the north, or defended from the sun, by a hedge- 
row: and when you sow the berries, weed not 
the borders for the first half year ; because the 
weeds afford a proper shade. 

To encrease the crops of vegetables, we must 
not only encrease the vigour of the earth, and 
of the plant; but also preserve what would 
otherwise be lost. Thus the late trial to set 
wheat, is now left off, because of the trouble 
and pains it required : yet there is much saved 
by setting, in comparison of sowing; as keeping 
the seed from being eat up by the birds, and 
avoiding the shallow lying of it, whereby much 
of what is sown, cannot take root. 

It is reported, that if nitre be mixed with 
water, to the thickness of honey, and after a 
vine is cut, the bud be anointed therewith, it 
will sprout within eight days. If the experiment 
be true, the cause may lie in the opening of the 
bud, and contiguous parts, by the spirit of the 
nitre ; for nitre is the life of vegetables.f 

* But then the shade must not be large. Perhaps straw, 
berries are best delighted with a mixture of sun and shade. 

t How far this ma^" be true, is not perhaps sufficiently 
shewn; notwithstanding the experiments of Sir Kenelm 
I>ighy, and M. Homberg. Consult Mr. Evelyn's Sylva ; 
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Put any seed, or the kernels of apples, pears, 
oranges, the stone of a peacb, a plumb, &cc, into 
a squill ; and they will come up much earlier 
than when sown in the earth itself. This I con- 
ceive is a kind of grafting in the root ; for as the 
stock yields a better prepared nourishment to 
the graft than the crude earth ; so does the 
squill to the seed. And I suppose the same 
would succeed, by putting kernels into a turnip, 
or the like ; only that the squill is more vigorous 
and hot. It may be tried also, by putting onion- 
seed into an onion ; which thereby, perhaps, will 
bring forth large and earlier.* 

The pricking of fruit in several places, when 
almost full grown, and before it ripens, has been 
practised with success, to bring it sooner to ma- 
turity. The biting of wasps or worms upon 
fruit, causes it to ripen manifestly quicker. It is 
reported, that sea-weed, put under the roots of 
coleworts, and other plants, will forward their 

the Philosophical Transactions ; the French Memoirs ; and 
Dr. Stahl's Philosophical Principles of Chemistry : hut a 
proper set of accurate experiments seem still wanting in this 
view. 

* These experiments appear probable ; but how they 
answer upon trial, should be particularly observed and re- 
corded. They seem better fitted for the use of philosophers 
than gardeners j and therefore perhaps have not been fully 
prosecuted. 
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growth. The virtue, no doubt, has relation to 
salt, which greatly promotes fertility. * 

It has been practised to cut off the stalks of 
cucumbers, immediately after their bearii^ 
close by the earth ; and then to throw a quan-> 
tity of mould upon the remaining plant : which 
makes them bear fruit the ensuing year, long be* 
fore the ordinary time. The cause may be, that 
the sap goes down the sooner, and is not spent 
in the stalk or leaf, remaining after the fruit. 
The dying of the roots of annual plants in the 
winter, seems partly owing to the profusion of 
sap in forming the stalk and leaves ; which be* 
ing prevented, they will superannuate, if they 
stand warm. 

To pluck off many of the blossoms from a 
fruit-tree, makes the fruit fairer :. the sap thus 
having less to nourish. And it is commonly ob* 
served, that if some blossoms be not plucked off 
the first time a tree blows, it will blossom itself 
to death. t 

It were proper to try the effect of plucking off 
all the blossoms from ^ fruit-tree ; or the acorns^ 
chesnut-buds, &c. from a wild tree; for two 



* See more to this purpose under the article Matura-- 
lion. 

t Especially if the tree be lately planted, and the root be 
weak. 
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years together. I suppose the tree would either 
yield fruit the third year, larger^ and in greater 
plenty ; or else, the larger leaves, in the iuteT"^ 
mediate years, because of the sap here treasured 
tip.* 

It has been generally received, that a plant 
vvatered with warm water, will come up sooner 
and better, than when watered with cold water^ 
or showers. But our experiment of watering 
wheat with warm water did not succeed ; per* 
haps because made too late in the year, viz. the 
end of October : for the cold then coming upon 
the seed, after being rendered more tender by 
warm water, might check it. 

No doubt, but grafting generally meliorates 
the fruit ; because the nourishment is better pre* 
pared in the stock, than in the crude earth.f 
Yet some trees are said to come up stronger 
from the kernel, than from the graft; as the 
peach and melo-cotone : perhaps because those 
plants require a nourishment of greater mois* 
ture. And though the nourishment of the stock 
be finer and better prepared ; yet it is not so 

* Has this experiment been duly made ? 

t Is this reason just ? Do not the branches of an ungraft- 
ed tree receive their nourishment from the stoclT, as well as 
the graft does? Or does not the advantage of grafting de- 
pend upon the nature of the graft> and its being chose from 
a better tree than that whereon it is grafted ? 
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moist and plentiful as that of the earth : and in- 
deed we find those fruits very cold in their na- 
ture. 

It has been received, that a smaller pear, 
grafted upon a stock bearing a larger pear, will 
become larger : but I judge that the cions will 
govern. Yet, probably, if you can get a cioa 
to grow upon a stock of another kind, that is 
much moister than its own, it may make the 
fruit larger ; because it will yield more nourish- 
ment ; though perhaps coarser. But grafting is 
generally practised upon a drier stock; as the 
ap^le upon a crab ; the pear upon a thorn, &cc. 
Yet it is reported, that, in the Low-Countries, 
they will graft an apple-cion on a colewort-stock, 
and it shall bear a great flaggy apple ; the kernel 
whereof if set, will prove a colewort, not an 
apple. It were proper to try whether an apple- 
cion will prosper, when grafted upon a sallow, a 
poplar, an elder, an elm, or a horse-plunrb : 
which are the moistest of trees. I have beard 
it has been tried with success upon an elm.* 

It is manifest by experience, that flowers re- 
moved, grow larger; because nourishment is 
more obtained in loose earth. Perhaps also. 



• The business of grafting, and inoculation, require a 
strict physical enquiry ; and a suiuble variety of judiciou« 
and well calculated experiments. 
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frequently to regraft the same cions, may make 
the fruit larger ; as if a cion were grafted upon 
a stock the first year ; then cut off and grafted 
upon another stock the second year ; and so the 
third or fourth ; at last permitting it to rest ; 
to try if when it bears, it will yield a larger 
fruit,* 

If a fig-tree produce better figs, for having its 
tops cut off when its leaves begin to sprout, the 
cause is plain ; the sap now having fewer parts 
to feed, and a less way to mounf : but perhaps 
the figs will come somewhat later. The same 
may also be tried in other trees.f 

It is reported, that mulberries will be fairer, 
and the trees more fruitful, if you bore their 
trunks through in several places, and force into 
the apertures, wedges of some hotter tree ; . as 
turpentine, mastich, guaiacum, juniper, &c. per- 
haps because the adventitious heat revives the 
native juice of the tree. It is also reported, that 
trees will grow larger, and bear better fruit, by 
having salt, wine-lees, or blood applied to the 

* This is said to have been tried without success : the 
grafts still retaining their original nature. 
• t If this be practised on young trees ; it makes them 
throw out Urge strong shoots, that are apt to continue for a 
season or two unfruitful. 



222 

root ; these things being more forcible than or- 
dinary composts.* 

Herbs will become tenderer and fairer, if 
taken out of tlieir beds, when newly come up ; 
end removed into pots with better earth. Cole- 
worts are reported to prosper exceedingly, and to 
be better tasted, if sometimes watered with wa- 
ter mixed with salt ; or much rather with nitre ; 
the spirit whereof is less heating.f 

It is said, that cucumbers will prove more ten- 
der and excellent, if their seeds be 8te^)ed a 
little in milk : perhaps because the seed being 
mollified with the milk, is too weak to attract 
the grosser juice of the earth, and so takes only 
the finer. The same experiment may be made 
with artichoaks, and other seeds, in order to 
take away either their flashiness or bitterness. 

It is reported, that cucumbers will be less 
watery, and more melon-like, if the pit where 
they grow be half filled with chaff; or small 
sticks ; and earth be thrown upon them : for cu- 
cumbers extremely affect moisture ; and are apt 
to over*drink themselves ; which this procedure 
prevents. 

* These materieli being extremely rich, are to be spar- 
ingly used ; and, pediaps, ohiefly in the winter. 

t See M. Homberg's Experiments npoo Vegetation^ in tbt 
French Memoirs. 
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The terebration of trees not only makes them 
prosper, but also renders the fruit sweeter : for 
Dotwitlistanding the perforation, they may re- 
ceive sufficient nourishment ; yet no more than 
they can well digest; and at the same time sweat 
out the coarsest and unprofitable juices, as in 
animals ; which by moderate feeding, exercise, 
and sweat, attain the soundest habit of body* 
And as terebration meliorates fruit; fo;- the like 
reason does the bleeding of plants, as by prick-* 
ing the vine, or other trees, after 4;hey are some- 
what grown ; and thus letting out their gums or 
tears: though this be not to continue, as in tere- 
bration ; but to be done only at certain seasons.* 
And it is reported that by this means, bitter al- 
monds have been turned into sweet 

It is observed, that all herbs become sweeter, 
both in smell and taste, if, when grown up some 
seasonable time, they be cut; and the later 
sprout be chose. The reason may be, that the 
longer the juice continues in the root and stalk, 
the better it is concocted. For one chief cause 
why grain, seeds, and fruits, are more nourish- 
ing than leaves, is the length of time they re- 
quire to ripen. It were not amiss to keep back 



* For tbe method and uses of tapping trees, see certain 
Papers in the Philosophical Transactiopi ; particularly No. 
43, 48, 57, 58, 68. 
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the sap of herbs, by some proper tneiinsy till Clie 
end of summer ; whereby perhaps they will be- 
come more nourishiog.* 

As grafting generally advances and meliorates 
fruits above what they are when produced from 
stones, seeds, or kernels, because the nourish- 
ment is better concocted, so in grafting itself, for 
the same cause, the choice of the stock contri- 
butes much, provided it be somewhat inferior to 
the cion, otherwise it obstructs. The grafting of 
pears and apples upon a quince is highly com- 
mended.f 

Besides the above mentioned means for me- 
liorating fruits, it has been tried, that a mixture 
of bran and swine's dung, or chaff and swine's 
dung, laid to rot for a month, greatly* nourishes 
and supports fruit-trees.| 

It is said, that if the bough of a low fruit-tree, 
newly budded, be gently drawn, without hurting 
it, into an earthen pot, perforated at the bottom 

* This is an experiment of consequence ; and requires 
that the best means should be thought of for trying it; whe- 
ther bj cold, ligature^ want of moisture, or otherwise. 

+ See above. Sect. 25, 26. 

{In the time of rotting, a considerable heat is generat- 
ed, which might prove unsuitable to certain trees ; but bj 
the operation, the whole is turned into an uniform kind of 
mould. The history of vegetation requires a previous en« 
quiry into the nature, office, and use of putrefaction. 
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to receive it, and then the pot be covered with 
earth, it will yield a very large fruit within the 
ground ; which experiment is no more than pot* 
ting of plants without removing, and leaving the 
fruit in the earth. The like, they say, may be 
effected by an empty pot, without earth in it, put 
over a fruit, supported as it hangs upon the tree, 
and the better if some few holes be made in the 
pot. In this experiment, besides defending the 
fruit from the extremity of the sun or weather, 
some assign for a reason, that the fruit coveting 
the open air and the sun, is invite^ by those 
holes to spread and approach as near them as it 
can, and thus enlarges in magnitude.* 

All trees in high and sandy grounds are to be 
set deep, and in watery grounds more shallow. 
And in the removal of trees, especially fruit- 
trees, care should be taken that their sides be 
set north and south, &c. as they stood before.f 

Timber-trees in a coppice, grow better than 
in an open field, because they spread not so 
much, but shoot up in height ; and chiefly be- 
cause they are defended from too much sun and 
wind, which check the growth of all fruit. And 



* Though a large fruit may be thus procured, yet will it 
be 80 well ripened as another more exposed to the sun ? 

t Do gardeners find any necessity for observing this rule, 
or is any advailtage certainly found in observing it .' 

VOL. II. Q 
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that, no doubt, fruit-trees or viaeSy.set against 
e Wall to the sun, between elbows or buttresses 
of stone, ripen tbe fruit better Iban h plain 
wblL* 

It is said, that if potatoe^rootB be set in a pot 
tilled with earth, and tbe pot be set in tbe ground 
two or three inches deep, the roots yiiU grow 
larger than ordinary. The cause may be, that 
having earth enough within the pot to nourish 
them^ and being stopped by the bottom of tbe 
pot from shooting their strings downward, they 
grow more in breadth and thickne^. And per- 
haps all seeds or roots potted, and so set in 
earth, will prosper better. 

The cutting off the leaves of radish, or other 
rooti^ in the beginning of winter, before they 
wither, and covering again the root something 
high with earth, will preserve the root ell winter, 
and make it larger the following spring ; so that 
there is a double use of this cutting: hr in 
plants where the root is esculent, as radish and 
parsnip, it will make it greater ^ and so it will 
the heads of onions :t and where the fruit is 

iAJa t i fi'j II *'" ' »u •■'' / ^ "ir'! u i i 'i "t . .. 

* On account of the sun's rajs reflected upon the fruity 
and the general heat thus thrown by the stone elbows upon 
the trees. 

f It is the common practice to plant celery in trenches^ 
and cover it high with earth some time afterwards, in order 
to procure the greater length of the white esculent root. 
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esculent, it will, by strengthening the root, makd 
also the frui| larger. 

It is an experiment of great pleasure to make 
the leaves of shady trees larger than ordinary. 
It ha^ been tried, that a cion of a weech-elm, 
grafted upon the stock of an ordinary elm, will 
put forth leaves almost as broad as the brim of 
a hat. And it is very likely, that as in fruit- 
trees the graft makes a larger fruit, so in trees 
that bear no fruit, it will make the leaves larger. 
It should therefore be tried in such trees as birch, 
asp, willow, and especially the shining willow 
tailed swallow-tail, for the pleasure of its leaf.* 

The barrenness of trees by accident, beside^ 
the weakness of the soil, seed, or root, and the 
injury of the weather, proceeds either, 1. from 
their being overgrown . with moss ; 2. bark* 
bound ; 3. planted too deep ; or, 4. from the 
sap going too much into the leaves : for all 
Which there are remedies mentioned above.f 



* The graft bding taken frotn such trees as afford the 
greatest foliage, an4 a proper stock miide choice of. 

t There may perhaps be many other causes of barrenness 
in trees besides those here enumerated, as blasts, uisects« 
cold, wet, &c. all which require their particulat tetnediei. 
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SECT. IV. 



OF COMPOUKD FRUITS AH D FLOWERS* 

In animals that have male and female there 
are several kinds of copulation, productive of 
compounded creatures ; thus the mule is gene- 
rated betwixt the horse and the ass, &c. The 
compounding or mixture of kinds in plants is 
not known, which however, if possible, were a 
thing more at command than in Jiving creatures, 
where generation requires a voluntary motion. 
This would therefore* be a capital experiment in 
vegetation, if discovered, for thus we might have 
great variety of fruits and flowers hitherto un- 
known. Grafting does not produce this effect, 
as only mending the fruit, or doubling the 
flowers, &c without making any new kind, for 
the cion constantly over-rules the stock.* 

It is anciently delivered, that two twigs of dif- 
ferent fruit-trees, being flatted on the opposite 
sides, then bound close togethef, and set in the 
ground will come up in one stock, yet put forth 



* Have the proper experiments for this purpose been hi- 
therto tried, with the farina fa^cundans of flowers, dec. ?— 
See the French Memoirs for the year IT^J i, &c. 
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their several fruits without commixture in the 
fruit. Where note, that unity of continuance 
is easier to procure than unity of species. It is 
reported also, Ihat vines of red and white grapes 
being set in the. ground, and the upper parts be- 
ing flatted and bound close together, will yield 
grapes of several colours within the same grape, 
but the more after a year or two, the unity, as it 
seems, growing more perfect. And it will also 
contribute, if from the first uniting they be often 
watered ; for all moisture promotes union. It 
is also prescribed to bind the bud as soon as it 
-comes forth, as well as the stock, at least for a 
time.* 

They report, that different seeds, wrapped in 
a cloth, and laid in earth well dunged, will rise 
contiguous plants, which being afterwards bound 
together, their shoots will incorporate ; and the 
like is said of kernels put into a bottle with a 
narrow mouth and filled with earth. So again, 
they say, that young trees of several kinds, set 
contiguous, without any binding, and very often 
watered in fruitful ground, will, through the very 
luxury of the trees, incorporate and grow toge- 
ther, which seems a more likely means, because 

* These experiments seem to savour more of imagination 
than practice. 

q3 
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the hindluig biader^ Ibe natural swellii^ of the 
treesi wbicb qnite the bett^ wbi^it in nmtioii.* 



SECT. V. 



9T THE SYMPATHY AKD ANTIPATHY OF 

PLANTS. 

Til EH n i^re many r^eive4 tradition^ ^bou^ 
the aympathy and aqtipathy of planta, f»mQ 
thriving best wheii (bey grow nesar qthqrsy lyhicb 
is imputed tq sytppathyi and soipe worse, wbici^ 
is imputed to antipathy. But these are idle and 
ignorant conceits, that forsake the true indication 
of causes, as most experiments do concerqiog 

* Though ^sperimenta Qf this kind, aq slightly recom- 
meaded either hy reason or aathority, piay perhaps scarce 
deserve to be tried, yet they have this use^ that they shew 
distress, and should excite the industry of philosophers to 
invent better foi the purpose. Let the means of generation 
in plants be qnofs exactly ^iscoyeredA an^ exp^iments f^f 
campounding or mixing of their species will arise of them? 
telves. Let particular enquiry be made into the fact deli* 
Tercd in the Philosophical Transactions, No. 29< p. 553 
of the orange-trees at Florence that bear a fruit half citron, 
half orange, imd f^re propagated by engrafting. The 
relc^tipn seen^sin a particular manner ponfirmed, illustrated, 
and explained. No. 114, p. 313, of the same Transactions. 
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sympathies and antipathies.* Plants have to 
such secret friendship or hatred ; and to call it 
sympathy and antipathy is quite mistaking the 
things their sympathy being an antipathy, and 
their antipathy a sympathy : for >vhenever on9 
plant attracts such a particular juice from the 
^arth as qualifies the remainder lor another plant, 
tbeir proximity does good, because the nourish- 
ment of the two plants are contrary ; and where 
two plants draw the same juice, their growing 
together, doei hurt, because the one thus de« 
frauds the other. 

First, therefore, the plants that attract 
much nourishment froin the earth, and so ex- 
haust it, prejudice all things that grow near" 
tbem; thus great trees, especially ashes, and 
auch as spread their roots near the surface, are 
pernicious to other plants.t So the colewort is 
not an enemy to the vine only, but to any other 
plant, because it strongly attracts the fattest juicil 
of the earth.l And if it be true, that the vine, 

*..Mt A ..I . '.' .'.I .;■■ ..'. ■■■!'. !■■ I I 

* Se^ the article Sifttpathy, 

t I^pecially if besidet drawing away tli«ir oonTtfhiDQDt 
they also overshade such plants. 

t Is there certainly found to be an appetite of election in 
flaati, whereby they attract one particular juice ti the 
earth and refuse another ' Or is there a 8uffici«Dt xoaiety of 
juices in the earth to feed att the different apecieft of vege* 
tables in the same garden or country ? 
Q 4 
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when it creeps near the colewort, will turn aside, 
this may happen, because it there finds worse 
nourishment ; for though the root be where it 
was, yet I suspect the plant will bend as it nou- 
rishes. 

Where plants are of different natures, and at- 
tract different juices, there the one being set by 
the other is of service; as rue prospers and be- 
comes stronger, if set by a fig-tree, which may 
proceed from the extraction of a contrary juice, 
the one drawing juice fit to become sweet, the 
other bitter. So, they say, that a rose set by 
garlic is sweeter; which likewise may happen, 
because the more fetid juice of the earth goes 
into the garlic, and the more odorate into the 
rose.^ 

It is manifest, that certain corn-flowers seldom 
or never grow in other places, unless they are 
set, but only among corn, as the blue-bottle, a 
kind of yellow marygold, the wild poppy, and 
fumitory. Nor can this proceed from the cul- 
ture of the ground, by ploughing or furrow- 
ing, as some herbs and flowers will grow but 
in ditches new cast up ; for if tlie ground lie 



* Is there vay certainty in these relations ? Is the sup- 
position of different juices in the- earth confirmed^ or do all 
plants make their own juices respectively from one or more 
common juices of the earth ? 
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fallow and udbowd, they will not come : whence 
it should seem to be the corn that qualifies the 
earth, and prepares it fgr their growth.* 

If the foregoing observation holds, it is of great 
use for melioratiug the taste of fruits, esculent 
herbs, and the scent of flowers. For if the fig- 
tree makes the rue stronger and bitterer, rue 
plentifully planted about the fig-tree, may make 
the fig sweeter. And as the tastes that offend in 
fruits, herbs, and roots, are bitter, harsh, sour, 
and waterish, it were proper to make the follow- 
ing trials: — 1. Set wormwood or rue near let- 
tuce, cauliflower, or artichoke, to try whether 
these will become sweeter. 2. Take a service- 
tree, a cornelian, or alder, whose fruits have a 
harsh and astringent juice, and set them near a 
vine, or fig-tree, to find whether the grapes or 
figs will thus be the sweeter. 3. Set cucumbers 
or pompions among musk-melons, to see whether 
the melons will not be more vinous and better 
tasted. 4. Set cucumbers also among radish, 
to try whether the radish will be the more biting. 
5. Set sorrel among rasberries, to see whether 
the rasberries will be the sweeter. 6. Set com- 
mon briar among violets or wall-flower, to see 
whether it will make the violets or wall-flowers 



* Are not the seedt of these flowers sown along with the 
com? 
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tweeter, and of a less earthy odour, f. So set 
lettuce or cucumbers among rosemary or bays, 
to try whcitber the rosem,ary or bays will become 
more aromatic. 8. On the other hand, beware 
of setting such plants together as draw nearly the 
same juice» I su^>ect rosemary would lose part 
of its aweetnesa if set with lavender, bays, or the 
like. 9. Yet to correct the strength of an herb| 
others of like kind may be set near to lower it ; 
thus tansy set by angelica may be made w^er, 
and fitter for mixture in perfumes ; and rue set 
by common wormwood might bedome liker to 
Romajn wormwood.* 

THal ahould also be made in poisonous and 
purgative herb«)Who$e ill qualities might perbapa 
l)e discharged or corrected, by setting stronger 
poiion^ or purgatives near them. It is reported, 
that the shnib called ladies-seal (which is a kind 
^ briony) and coleworts, if a^t near each other, 
one or Wtb of them will die, bebg, .1 suppose, 
^predatoF9 of the earth, so that one of them 

■■ Uui-' ■ ■'"■".■> I' I ■■ . .. III H ^l. l fM' l l l I MIIU, 

t Jkeap evperii^ents being here ^y recQivineaded upon 
tl^e preceding suppositioiii that plant*, according to their 8«- 
Teral natures, attract different juices frpn* tl?e earth, hi^ve 
not, perhaps, been mad^ with aiufficient attention. The ^- 
▼antage to be expected from the direct experiments are no 
efficient recommendation of them to gardeners ; but tbey 
l^ave a higb^v use w asaiatu;^ t& deter«4»f M^bo^^f tbor* 
are different kinds of juices in the earth. 
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istarves the otl^er. The like is said of the r6e4 
and the brsJce, both ^hich ar^ succulent, and 
therefore the one mfiy defraud the other. Under* 
(^tand the like of hemloc and rue, both which at** 
traqt strong juices.* 

Many who have laboured in natural magic ob- 
serve ^ sympathy between the sun, moon, some 
principal star^, and certain plants ; whence they 
bave denominated some herbs solar, some lunar, 
^nd delivered such trifles in lofty language. It 
^a fn^nifest that some flowers have two respects 
%Q the sun, the one by opening and shutting, the 
other by bowing and inclining their heads : for 
IRQJ^gQlds, tulips, pimpernel, and most flowers 
^peo their les^vea when tlie sun shines clear, and 
in some measure close them either towards 
night, or when the sky is over^iast. Of this there 
i^eeda no such solemn reason as that such plant| 
rejoice in the presence and mourn in the absence 
of the sun ; the cause being no more than a, little 
moisture of the air, which loads the leaves, and 
swells them at the bottom, whereas the dry air 
expands them. And some make it a wonder that 
gardeu^clover should hide the stalk when the 
sun shines bright, though this be nothing but a 

• Perhaps the certain fact in these matters is not hitherto 
fully discovered, for want of sets of proper trials^ repeate4 
with due aUention and accuracy. 
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full expansion of the leaves. The plants that 
bow and iacline the head are the great sun- 
flower, maiygold, wartwort, mallow-flowers, &c. 
The cause of this is somewhat more obscure than 
the former, but I take it to be no other than that 
the part against which the sun beats grows 
weaker and more flaccid in the stalk, and thence 
becomes less able to support the flower.* 

What effect a little moisture may have upon 
vegetables, even though dead and severed from 
the eartli, appears in the experiment of jugglers; 
who take the beard of an oat, which is wreathed 
at the bottom, and a smooth entire straw a-top. 
chusing only the wreathed part, and cutting off 
the other, so as to leave the beard half an inch 
long. Next they make a little cross of a quili, 
lengthwise of that part of the quill which has the 
pith, and crosswise of that part which has none, 
the whole cross being half an inch high. Then 
they prick a hole in the bottom where the pith 
is, and put the oaten^ beard therein, leaving half 
of it sticking out of the quill. Now they take a 
little wooden box (as if somewhat in the box did 
the feat), in which, with a pin, they make a 
small hole, to receive the beard, without letting 



* Whence proceeds that extraordinary phenomenon of 
the sensitive or humble plants which falls flat upon being 
touched, and afterwards gently rises again ? 
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the cross sink down. Lastly, they ask the ques- 
tion as — Which is the fairest woman in the com- 
pany ? or the like ; and at every question they 
stick the cross in the hox, having first put it to- 
wards their mouth, as if they charmed it, and the 
cross stirs not ; but when they come to the per- 
son they design, as they hold the cross to tlieir 
mouth, they wet the beard with the tip of their 
tongue, and so stick the cross in the box, upon 
which it turns softly round three or four times, 
by the untwining of the beard from the moisture,* 
This becomes more evident if you stick the cross 
between your fingers. Whence it appears, that 
the motion produced by so little moisture is 
stronger than the closing or .bending of the head 
of a marygold, &cc. 

It is reported that the herb rosa solis, will at 
noon- day, when the sun shines hot and bright, 
have a great dew upon it; and therefore that the 
right name is ros solis. This they ippute to a 
sympathy it has with the sun. Men favour 
wonders. It were proper first to be sure that 
the dew found upon it is not the dew of tlie morn- 
ing preserved, when the dew of other herbs is 



• This property of the oat-beardj to move with so little 
moisture, has occasioned it to be chosen for making an 
hygrometer, to shew the degree of moisture in the air, after 
the manner of the hand of a dial. 
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breathed away; for it has a smooth a&d thick 
leaf, which does not discharge the dew so soon 
as other herbs that are more spubgy Htld porous ;* 
and perhaps purslane, or some other herb, does 
the hke. But if it has tnore dew at noon than in 
the morning, then it seems to be an exudation of 
the herb itself, as plumbs sweat when put into 
the oven. 

It is certain, that honey-dews arfe found more 
upon oak-leaves than upon ash, beech, or the 
like ; but whether the leaf has any property of 
concocting the dew, or w'hetber the thing hap- 
pens only on account of the closeness and 
smoothness of the leaf, seems doubtful. It 
should be well examine, whether mdnna falls 
upon certain herbs or leaves.f Flowers that 
have deep sockets gather in the bottom a kind 
of honey, as honey-suckles, lilies, and the like, J 
And in these the flower bears a part with the 
dew. 

* An accurate observation of the stracture of this plant 
might perhaps lead to a discbrery of the whole mystery. 
Ko notice is here taken that the leaves are somewhat hol-^ 
lofr, covered all over and fringed at the edges with a kind 
of fine, short, fed hairs, which give the whole leaf a red 
cast. 

t See the article Itfdnna. 

{ And is not this sweet substance a partieulat exalted 
juice of the plant, and the real honey Which bees wAf 
collect from flowers, and treasure up in their hives. 
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The froth called cuckow-spittle is found only 
upon certain hot herbs, as lavender,, sage, hys- 
sop, &c. Enquire into the cause thereof, for it 
seems a secret,* Mildew also falls upon corn, 
and smuts it ; but the same also falls upon other 
herbs, though it is less observed. 

Let it be tried whether the great consent be- 
twixt plants and water will cause an attraction 
at a distance as well as in contact. In the mid- 
dle of a vessel make a false bottom of Coarse can- 
vas ; fill the vessel M^ith earth above the canvas, 
attd let the earth be kept dry ; then sow some 
good seed in this ^arth ; and under the canvas, 
half a foot in the bottom of the vessel, place a 
large spunge thoroughly wet in water, and let it 
lye for ten days, to try, whether the seeds will 
sprout, the earth become tooister, and the spunge 
more dry.f 

* Is there not constantly found to egg^ autelia, small 
-wttitt, or maggot within this frothy matter? By What erea- 
tore ife this egg laid^ and into -what does it tarn F Of what 
nature is the froth ; from whence -does it proceed ; what is 
its use ; and how comes it not to exhale with the heat of th« 
sun ? Lastly, is it found only upon aromatic plants ? 

+ Has this experiment been satisfactorily tried ? 
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SECT. VI. 



OF BENDEBING FRUITS AND HERBS MEDI- 
CINAL. 

Attempts for altering the scent, colour, or 
taste of fruit, by infusing, mixing, or putting in- 
to the bark, root, herb, or flower, any aromati- 
cal, coloured, or medicinal substance, are but 
fancies ; for these things have passed their pe- 
riod, and nourish not.* And every alteration 
of vegetables in those qualities must be effected 
by means of somewhat that is apt to enter the 
nourishment of the plant. It is certain, that 
where cows feed upon wild garlick, their milk 
tastes plainly of it ; and mutton is better tasted 
when the sheep feed upon wild thyme, and other 
wholesome herbs. Galen speaks of curing a 
schirrous liver by the milk of a cow that feeds 
upon certain herbs. The honey in Spain smells 
of the rosemary or orange-tree from whence it 
was gathered ; and there is an old tradition of a 
courtezan fed with napellus, which, though ac- 
counted the strongest vegetable poison, yet, 
through use did not hurt her, but by communi- 

* This is an approximation to a very considerable axiom. 
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Ration poisoned some of her gallants. There is 
observed an efficacious bezoar, and anoiher 
without virtue, though they appear alike ; but 
the efficacious one is taken from the beast 
that feeds where there are antidotal herbs; and 
that without virtue^ from such as feed where no 
such herbs g^ow. Again, steeped wines and 
beers are very n^edicin^l, as likewise bread mix'd 
with powders ; so nieat also, as flesh, fish, milk, 
and eggs, ni$iy perhaps be made of great use for 
iDiedicine mi diet, if the beast, fowl, or fish be 
f^d with a particular kind of food proper for the 
disease.* This were dangerous doctrine with 
regard to secret poisoning. But whether it may 
be applied to plants, I question the rather be- 
cause their nourishment is a more common juice, 
scarce capable of any particular quality before 
tlie plfudt assimilates it.t 

.J. ■ ■ . ... . . =tf 

• Nunero.us capital inatance^ to thif purpose might be 
collected from the Philosophical Transactions, French Me- 
moirs, Germao Ephemerides, and Mr. Boyle's Phildlophi- 
cal Writings. 

4 Hence it appears that the aotfaor does not suppiAe the 
different jaices of vegetables formal!/ to exist in the earth, 
but that they receive their several particular properties and 
virtues from the action or elaboration of (he respective 
plant. So that what is above delivered, as to plants attract- 
ing different juices from the earth, is to be understood of 
crude, and not of concocted juices, as they arefoood iatli* 
^esseUof vegetables. S«e above. Sect. V. 

VOL. II. H 
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But lest our incredulity should j)retentaiiy 
profitable operations of this kind, especially §ince 
many of the ancients have set them down, we 
will briefly touch upon the four means they have 
devised for making plant* medicinal. The first 
is by slitting the root, and infusing the medicine 
therein, as hellebore, opium, scammony, theri- 
aca, &e. then binding it up again. This seems 
the less promising, because the root draws im- 
mediately from the earth, and so the nourish- 
ment is still common, and less qualified for the 
end proposed. Besides, it is thus a long time 
. before the medicine reaches the fruit. The se- 
sond is, to perforate the body of the tree, and 
then to infuse the medicine, which is somewhat 
better ; for if any virtue be received from the 
medicine, it -has thus the shorter and quicker 
ascent.. The third' is, to steep the seed or ker- 
nel in some liquor wherein the medicine is in- 
fused ; which I have little opinion of, because 
1 suspect the seed will scarce draw the parts of 
the matter that have the property ; but it may 
be much more promising to mix the medicine 
witii dung, becaiAe the seed naturally drawing 
the moi&ture of. the dung, may receive some of 
tiie property along with it. The fourth is, the 
. fi-equent watering of the plant with an infusioa 
of the jnedicine. t'his in one respect may have 
more force than tlie rest, because the means is 
5 



.«:^;i' 
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frequently rene^ved, whereas^ the reU are applied 
but once, whence the virtue may the sooner va- 
nish. But still I suspect the root is somewh^J: 
too stubborn to receive sujph fine impressions, 
Mrhich have also a great way to ascend. I judge 
therefore the likeliest method to be the perfora- 
tion of the body of the tree in several places one 
above another*; then the nlliug of the holes with 
dung -mixed with the medicine, and watering 
these parcels of dung, byhieaus of squirts, with 
an infusion of the medicine in dnnged water, 
once in three or four days.* 



SECT. VH. 



or CURIOSITIES IN VEGETATION. 

It is a curiosity to have several fruits upon 
one \Teey especially when some of them come 



• It were easy to derive a particular experiment for trial, 
from the preceding doctrine, but it requir^ a philosophi- 
cal disposition to make it. Few gardeners would think it 
-worth their while to keep constantly watering a plant with 
a solution of opium, a tincture of cinnamon, a decoction of 
coloquintida, &c. for months together. But unless some 
fuch experiments are tried with care and judgment, our 
reason will never inform us what effects are producible in 
this way. 

r2 
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learly atod some late, no that the aame tree shall 
bear ripe fruit all the summen This is easilj 
ejected by grafting several cions upon several 
boughs of a stock, in a good ground, and plenti- 
fully fed : thus you may have all the kinds of 
cherries, or of plumbs, peaches, or apricots upon 
one tree. But I conceive the diversity of fruits 
must be such as will graft upon the same stock* 
and therefore question whether apples, pears, or 
oranges may be procured upon the same stock 
whereon plumbs are grafted.* 

It is also a curiosity to have fruits of several 
shapes'and figures. This is easily procured by 
fashioning them, when the fruit is young, with 
moulds of earth or wood. Thus you may have 
cucumbers, &c. as long as a cane, as round as a 
ball, or formed hke a cross. You may also 
have apples in the form of pears or lemons. You 
may thus likewise have fruit in tlie more curious 
figures ot* men, beasts, birds, ^c. the moulds be* 
ing made large enough to contain the whole fruit 
when grown to its full size, otherwise you will 



• It is commonly found that the several fruits of the same 
species, but not different species, are producible by engraft- 
ing on the same tree. Thus it has in vain been tried to 
produce nuts, cherries, apples, figs, &c. all upon one stock. 
' If this be constantly and invariably the case, what is the 
true physical cause thereof? 

5 
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Btop its spreading, so as not to fill the concavity^ 
and receive the shape desired, as happens in 
mould-works of fluid hodies. Some doubt may 
arise, that thus keeping the fruit from the sun 
may hurt it ; but we find by comimon experience 
that fruit will grow when covered. Perhaps 
also some small holes may be advantageously 
made in the mould, to let in the snn. And it 
iirere best to make the mould in two separable 
parts, ajnd glew or cement them together, that 
they may be opened to take out the fruit.* 

It is a curiosity to have inscriptions or engrav- 
ing appear on fruit or trees, which is easily pro- 
cured by writing upon }oung trees or fruits with 
a needle, bodkin « or carving with a knife; for 
BS they grow, so will the letters grow more large 
and graphical.f 

/• These experimenu have been faond to succeed with re- 
gard to the shapes of ^iie fmit, though not so well perhapa 
with regard to its goodness. 

i This appears to have been an ancient practice, and a 
kind of amasement for lovers. 



> " Tenerisque meos incidere amores 



Arboribus ; crescent ills, crescetis amores." 

It has also been used upon other occasions. There goes m" 
report of a certain pear-tree that had the nam,e of James, or 
Ormond, upon all its fruit, llie manner haw this was pro^ 
cured, if different from that above, may deserve jibe en- 
^uiry. 

e3 
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' Trees- may .be adorned with flowers or herbs, 
by boring their bodies, and putting into the boles 
earth mixed with manure, and setting seeds, slips 
of violets, strayrberries, wild thyme, camomile, 
or the like, therein ; for they will thus grow in 
the trees as in pots, though perhaps they receive 
some additional nounshment from the trees.* 
The experiment might also be tried with shoots 
of vines and the roots of red roses, for these be- 
ing of a more woody nature, will perhaps incor- 
porate wilh the tree itself. 

It is a common curiosity to bring trees and 
shrubs into various shapes, by moulding them 
within and cutting them without. But thiese are 
imperfect things, being too small to keep their 
figure. Large castles made of trees upon timber 
frames, with turrets and arches, were anciently 
matters of magnificence. 

Among curiosities comes coloration, for the 
pre-eminence in flowers is beauty. It is observ- 
ed, that July-flowers, sweetwilliams, and violets, 
that are coloured, if they be neglected, and nei- 
tlicr watered, new moulded, nor transplanted, 
will turn white; and probably the white, 'with 
much culture, may tur^n coloured : for the white 
colour proceeds from scarcity of nourishment. 



• P^erve for this purpose to bore the holes somewhat 
•iloping downwards, that the mould and moisture may lodg«. 
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except in flowers that are only white, and admit 
of no other colour. It is proper therefore to see 
what natures accoAipany what colours, whence 
light may be had to induce colours, by producing 
those natures.* Whites are more inodorous than 
flowers of the same kind coloured, as in single 
white violets, white roses, white July-flowers,t 
&c. Blossoms of trees also, that are white, 
commonly prove inodorous, as cherries, pears, 
plumbs ; whereas those of apples, crabs, almonds, 
and peaches are blushy, and smell sweet. The 
cause is, that the substance which makes the 
flower is the thinnest part of the plant ; whence 
ftlso flowers are of such curious colours ; and if this 
be too sparing and thin, it attains no strength of 
odour, except in such plants as are very succu- 
lent^ which should therefore rather be stinted in 
their nourishment than replenished, to make 
them sweet, as we find in white satyrion, which 
is of a curious odour, and in bean-flowers, &^. 
Again, if the plant put forth white flowers only, 

• Sec this subject prosecuted by Mr.Boyle^ in his Expe- 
rimental History of Colours. 

t Perhaps the reverse of this observation is true, or the 
contradictory instances numerous. Compare the white lily 
with the yellow ; the white musk-rose with the red ; white 
jessamin with the yellow ; the white blossoms of the pear, 
the-cherry, and the plumb-tree, with the variegated ones of 
the peachy nectarine, apple, &c. 
B 4 



and those not thin or dry, they are cotntnonly 6f 
ft rank and fulsome odour, as in May-flbwefs, 
white lilies, &c. 

On the contrary, in berries, the whites afecom- 
ftionly more delicate, and sweet of taste than 
the coloured, as white grapes, white rasberries, 
tirhite strawberries, white curr&us,* &c. The 
cause is, that the coloured are more succulent, 
of coarser juices, and not so well concocted ; 
whilst the white are better proportioned to the 
digestion of the plant. 

But in fruits, the white comrmonly are the 
coarsest, as in pear^plumbs, damascenes, &c. 
and the choicest plumbs are black ; the black 
mulbeny is^ better than the white. The harvest 
white plumb is coarse, and the verdoccio and 
white date- plumb not very good, as being too 
watery ; whereas a higher Concoction is Required 
for sweetness, and therefore all fine plumbs are 
a little dry, and easily part from the stone, as 
the musk -plumb, the damascene - plumb, the 
peach, the apricot, &c. Yet some fruits which 
grow not to be black, are of the nature of ber- 
ries, sweetest when pale, as the heart-cherry, 
which inclines more to white, is sweeter than 
the red, but the morelli more sour.f 



« The contradictory instances should also be ennmerated. 
t These particulars^ before they cgh. be -well adjusted^ 
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Bow clairB July-flo<i^er seed of one only kmd^ 
^nd it will produce flowers of different colours, 
as the seed casually meets with nourishment itt 
the earth; whence the gardeners find two of 
three roots among a hundred that are rare and 
of great price, as purple, or carnation of several 
istripes : for there are very different juices in th« 
e&rth, though contiguous, Bnd in one bed,* and 
as the seed meets with then;, so it sproots. And 
those that come up purple always come sia* 
gle, the juice, fts it should seem, not being able 
to alfow a succulent colour and a double leaf. 
This experiment of several colours produced 
from the same tetd should be tried also in larks* 
foot, tnonks-hood, poppy, and holly oak. 

Few fruits are red within, except the queen- 
apple, the rose-apple, mulberries, and red grapes, 
tlwugh this h chiefly towards the skin. There is a 

seem to require a further enquiry into colours, and the ori- 
gin and causes of forms, than is hitherto extant. 

• Can thes'e different juices be extracted by a proper 
chemical contrirance, and exhibited -distmct to the eye ? 
And supposing this difierence of juices, how do they act in 
causing a difference of colour in the flowers ? Or, lastly, 
may not this difference of coldur proceed koia sotne parti- 
cular in the seed, though of the same general kind witli tbe 
MSt ? . No exfict solutions of such queries are to be expected 
without a rigid itidficti^ «nqittry, which few phikttophen 
seem disposed to enter upon. 
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peach also that has a circle of red towards the 
stone ; aiul the morelii-cherry is somewhat red 
witbia ; but no pear, plumb, of apricot, though 
they have red sides, are red within.* 

The general colour of plants is green, which 
no flower is, though there be indeed a pale 
greenish primrose. The young leaves of sonie 
trees turn a little reddish, as in oaks, vines^ and 
hazles. Leaves rot into a yellow, and some, hol- 
lies have part of their leaves yellow, that appear 
as fresh and shining as the green. Yellow also 
seems to be a less succulent colour than grecD, 
and a degree nearer to white. For it has been 
noted, that these yellow leaves of holly always 
stand towards the. north and north-east. Some 
roots are yellow, as carrots ; and some plants 
blood-red, stalk and leaf, as the amaranthus* 
Some herbs incline to purple and red, as a kind 
of sage, a kind of mint, rosa solis, &c. And 
some have white leaves, as another kind of sage, 
and another kind of mint ; but azure and a fair 
purple are never found in leaves, t which shews 
that flowers are made of a refined juice of the 



* Enquire into the colour of the blood-red tinging grape, 
the prickly pear, &c. 

. f By way of contradictory instances, remember the vetcfab 
the garden or field violet, the passion-flower, the viola tri- 
color, &c. 
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«arth as well as fruits, but the leaves of a more 
eoarse and commoa Que.* 

It is a curiosity to make flowers double. This 
i» effected by often removing them into new 
earth ; as, on the coQtrary, double flowers, by 
neglect and want of removing, become single. 
The speedy way is, to sow or set seeds or slips of 
flowers, and as soon as they come up, to remove 
them into good new ground. f Enquire also 
whether inoculating of flowers, as stocks, roses, 
musk-roses, &c. does not make them d^iible.J 
There is a cherry-tree that has double blossoms, 
but it bears no fruit; and perhaps the same 
means whicli, applied to the tree, greatly acce- 
lerate the sap.in rising and breaking forth, will 
make the tree spend itself in flowers, and those 
double, which would be beautiful in apple-trees, 
peach-trees, andalmond^-trees, that have blush- 
coloured blossoms. . 

The producing of fruits without core or stone 
IS likewise a curiosity,, and somewhat more, be- 



• See the article PerHolation. 

t This is found to answer upon trial, especially when 
sonae of the flowers are plucked off, that the rest may thrive 
the better. 

X The gardeners declare it does not, the bud inoculated 
constantly retaining its own nature, as in the case of graft ., 
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caaw whatever has this effect may render them 
more tender and delicate. But the methods hi- 
therto proposed for this purpose are generally 
trifling and insufficient.* 



* These methods turn upon preventing the growth or ia- 
crease of the pith of tne tree^ from whence the stone asd' 
eore of the fruit haYc been suppafled to proceed ; constMitl j 
watering with warm water; grafting a sour fruit' uj>od a 
sweeter stuck -, and all the known me^s of conTertiug wild 
trees into garden ones. But nothing of this kind is said lo 
be effectual. And indeed this business of exossiculati'on 
appears difficult, and, if performed, might be a capital in- 
Mance of the human power over nature An iastaace of 
approximation we have in the castration of animals, which 
makes them thrive better, and grow fatter. Were it not for 
guch instances, the undertaking might seem desperate', as 
tending to deprive the fruit of its seed ; and weakening, 
crossing, and destroying, instead of strengthening, invigo- 
rating, aad co-operating with nsttire. But what instances 
of encouragement are there in vegetables themselves ? Bar* 
berries have been sometimes found without stones,, but then 
they usually appear in a shrunk or withered state. The in- 
stances of this kind should be collected, and the proper 
OHumer and time of castration thought of in imitation of the 
operation in living creatures, till a more commanding know^ 
ledge be gained of the nature and forms of vegetables. 
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SECT. VIII. 



«» THB OEVERATtON OP PLANTS, AND THBIB TRAIfSHV- 
TATtON INTO ONE AVOTHES. 

It is certaia that plants, for want of culture, 
<legenerate, and sometimes so far as to change 
into another kind.* Long standing, without re- 
moval, makes them degenerate. Drought, unless* 
the earth be moist, has the like effect ; so ha9 
removing them into worse earth, or forbearing 
to manure the ground. Thus water-mint turns 
to field-miut, colewbrt into rape, &c. What- 
ever fruit thrives upon a root or a slip, will de^ 
generate if it be sown. Grapes, figs, almonds^ 
and pomegranate-kernels sown, make the fruits 
degenerate and become wild. Again, most of 
tbose fruits that use to be grafted degenerate if 
set of kernels or stone. Peaches indeed succeed 
better from the stone than upon grafting ;t and 
the rule of exception seems to be this, that what- 
ever plant requires much moisture, prospers bet«* 



* It deserrei to be carefully obsenred, wbethi^ plants^ bj 
degenerating actually chai^ their species. 

f But if JaocttlatiBg ht ussd iaste«4W|^«ftiog, t2)# ca^c 
is otherwise. 



254 

ter upon the stone or kernel tban upon the graft ; 
for the stock, though it gives a finer nourish- 
tnenty yet gives less than the earth at large. 
Seeds, if very old, and yet of strength to produce 
a plant, make the plant degenerate ; therefore 
skilful gardeners try their seeds before they buy 
them by putting them into water as it is gently 
boiling, for, if good, they will new sprout witbiu 
half an hour.* 

There goes an opinion, that if the same ground 
\x often sown with the same grain, the grain, in 
the end, becomes of a baser kind. In very bar- 
ren years, the corn that is sown becomes of a 
different kind.t And it is a rule, that plants pro- 
duced by culture, as corn, will sooner change 
into another species than those Uiat come of 
themselves, for culture gives but an adventitious 
nature, which is more easily put off.t 

The transmutation of plants one into another 
is a capital work of nature, the transmutation of 
species being pronounced impossible : it is a 

* The heaviest seeds, orliuch as sink the fastest in water, 
are usually esteemed the best for sowing. 

t Grandia sspe quibus mandavimus hordia sulcis, 
Infelix lolium, & steriles dominantur avenas. 
X These particulars require to be diligently ^kamined into. 
See Dr. Sharrock's History of the Propagation -ftnd Im- 
provement of Vegetables by the Concurrence of Art and 
Nature. Page 28^ &c. 
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thing of difficulty, and requires deep searclr into 
nature ; but as there appear some manifest in- 
stances of it,* the opinion of impossibility is here 
to be rejected, and the means to be sought. 

In order to change one plant into another, the 
nourishment must over-rule the seed, and there- 
fore the thing should be attempted by nourish- 
ment, as contrary as possible to the nature of 
the plant, yet so a» it may grow, and with seeds 
of the weakest serf, or that have the least vi- 
gour. It were therefore proper to plant sedgy 
herbs in hilly or champaign ground, and such 

' herbs as require much moisture, upon «andy and 
very dry ground : for example, marsh-mallows 
and reeds, upon hills ; cucumbers, lettuce, and 

' colewort, upon sand. On the other hand, plant 
bushes, heath, Ihig,* and brakes, in wet or marshy 
ground. I conceive, likewise, that all esculent 
and garden herbs, *set upon the tops of hills, 
prove more medicinal, though less esculent, than 
before.f Perhaps also some wild herbs will 
make sallad-lierbs. Tliis is the first rule for the 
transmutation of plants. 
Tiie second rule may be, to set some few seeds 



* Let these instances be ennmeiratedj and carefully ex- 
amined as to their certainty and justness. 

f How is this found upon the hills about Montpellier^ m 
France ? 
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of tiieberb to be cbanged among other seeds, ia 
try whether the juice of these other leecla- will 
QOt so qualify the earth as to alter the seed to be 
operated upon : for example* sow parsley-ssed 
aoioi^ onion-seed, or letiuce-seed among pars- 
ley-seed, and try if by this means there will be 
any change of taste, or otherwise. But it were 
proper to separate the seed designed to b». 
changed from the foieign seed, by the ioterpoei- 
tion of a pieoe of linen. ^ 

The third rale may be, the making some mix* 
tare of earth vith other plants bruised, either m 
leaf or root ; for exampte, make up earth wUb 4* 
mixture of colewort-leaves, and set artichoak^ 
or parsnips in it; or take earth mixed with mar- 
joram, origaoumb or wild thyme brui^, and 
set in it fennel-seed, &c. It is not here designe4 
that the herb to be wrought upon should di»w 
the juice of the foreign herb, but I conceive there 
will be a new preparation of mouldy which per* 
baps may alter the seed from the kind of the for- 
mer herb. 

The fourth rule may be, to mark wfa^t herbs 
some earthb produce spontaneously, and to pot 
or vessel up that earth, and in it set the seed you 
would change. Thus take earth from under 
walls, or* the like, where nettles grow in abun- 
dance, without any string or root of the nettles ; 
pot that earth, and set in it stock-july-flowers or 
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wall-flowers, or sow the seeds of them therein, 
and try the event. Or take earth prepared to 
put forth mushrooms of itself, and sow therein 
purslane or lettuce-seed ; for in these experi- 
mentsr it is probable that the earth, being accus- 
tomed to afford one kind of nourishment, will 
alter the new seed. 

Let the fifth rule be, to make the herb grow 
contrary to its nature^ as to make ground herbs 
rise in height. Thus- carry camomile, wild thyme, 
or the green strawberry upon sticks, as they do 
hops upon poles, and observe the issue. 

Let a sixth rule be, to make plants grow out 
of the sun's reach ; for this is a great change in 
nature, and may induce a change in the seed. 
Thus barrel up earth, sow some seed in it, and 
place it at the bottom of a pond, or a great hol- 
low tree. Try also the sowing of seeds in the 
bottoms of caves, and pots with seeds sown, 
hung in wells, some distance from the water,, and 
observe ihe event* 



• Observe that these are not proposed as perfect rules> 
T»hicb, put in practice, shall certainly prrfduce the eflFect; 
but only as attempts, b^' means of certain well adapted ex- 
periments, to discover such rules. 
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SECT. IX. 



OF THE TALLNE88, LOWNESS^ AND AHTXFICIAL DWARFING 
OF TREES. 

TiMBER-trees, in coppice woods, grow more 
upright, and freer from under boughs, than those 
in the field, vegetables having a natural motion 
0f rising to the sun. Besides, they are not glut- 
ted with too much nourishment, because the 
coppice shares with them, and repletion always 
hinders stature.* Lastly, they are kept warm, 
which, in plants, constantly promotes their 
mounting. 

Trees that are full of heat, which appears by 
their inflammable gums, as firs and pines, mount 
in height, without shooting out side boughs till 
towards the top. The cause is, partly heat, and 
partly tenuity of juice, both which drive the sap 
upwards. As for juniper, it is but a shrub, and 
grows not large enough in the body to maintain 
a tall tree. 

It is reported, that a strong canvas spread over 
a low-grafted tree, soon after it shoots, will dwarf 



* Is this axiom sufficiently verified ? If itbe> it affords a 
rule for producing considerable effects. ^ 
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it, and make it spread. The cajise is manifest, 
for al] things that grow must grow as they find 
room.* 

Trees are generally set from roots or kernels; 
but if from slips, as particularly the mulberry, 
some of the slips will grow, and, it is said, be- 
come dwarf trees, because a- slip draws nourisb- 
ment weaker than a root or kernel, j- 

All plants that put forth their sap hastily, have 
their bodies not proportionable to their length, 
and are therefore winders and creepers, as ivy, 
briony, hops, woodbine, &c. whereas dwarfing 
requires the sap to rise slow, and a less vigour in 
mounting. 



SECT. X. 



OF THE RUDIMENTS AND EXCRESCENCES OF PLANTS. 

Solomon wrote a natural history from the 
c^dar of Lebanus to the moss growing upon the 
wall. And indeed moss is but the rudimeut of 

* This experiment is found to answer ; so that fruit-trees 
may be thus dwarfed to advantage, and also have their 
fruit preserved both from the scorching sun and the birds. 

f Do not those trees that will grow from slips, naturally 
become dwarfs, if all their side-shoots are suffered to grow^ 
without cutting ? 

S 2 
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a plant, growing chiefly upon the ridges <^ 
houses, whether tiled or thatched, and upon the 
crests of walls ; and this moss is of a lightsome 
and pleasant green. It grows upon slopes, be- 
cause, as it proceeds from moisture and water, 
so the water must slide, and not stand or stag- 
nate. And its growing upon til^s or walls, &c. 
proceeds from hence, that those dried earthy. 
Laving not moisture sufficient to put forth plants, 
practice germination by putting forth moss; tfao' 
when by age or otherwise, they relent and resolve, 
they sometimes put forth plants, such as wall- 
flowers. And almost all moss has here and 
there little stalks, beside the low thrum. 

Moss grows upon walks, especially as such as 
are cold, and exposed to the north, as in divers 
terraces, if they be trodden, or if they were at 
first gravelled; for wherever plants are kept 
down, the earth puts forth moss. 

Old ground that has long lain fallow gathers 
moss ; whence husbandmen cure their pasture- 
grounds, when they grow to moss, by tilling them 
for a year or two ; which also depends upon the 
same cause, as the more sparing and starving 
juice of the earth, which is insufficient for plants, 
breeds moss. And old trees are more mossy 
than young ones, the sap being not so vigorous 
as all to rise to the boughs, but grow languid hy 
*he "way, and puts out moss. 
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Fountains have moss growing about them; for 
fountains drain the water from the adjacent 
ground, and leave but sufficient moisture to breed 
moss, whereto the coldness of the water also 
conduces. 

The moss of trees is a kind of hair, or the juice 
of the tree secreted that does not assimilate ; 
and upon great trees, the moss grows in a figure 
like a leaf. 

The moister sort of trees yield little moss, as 
asps, poplars, willows, beeches, &c. partly be- 
cause of the quick rising of the sap into the 
boughs, and partly because the barks of these trees 
are more close and smooth than those of oaks and 
ashes, whence the moss can hardly issue out. 

All fruit-trees grow full of moss in clay 
grounds, both upon the body and boughs, partly 
from the coldness of the ground, whence the 
plants are nourished less, and partly from the 
toughness of the earth, whereby the sap is con- 
fined, and cannot get \ip to spread freely. ^ 
. . We have already observed, that if trees be 
bark-bound, they grow less fruitful, and gather 
moss, and that they are cured by hacking,* &c. 
On the contrary, if trees be bound in with oords, 
they will put forth more moss, which also hap- 
pens to trees that stand bleak. It should also 



* See above. Sect. III. 
S3 
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be tried, whether a tree covered some^vhat thick 
upon the top, after poUing, will not gather more 
moss. I judge also, that to water trees witli 
cold spring-water, makes them grow mossy. 

Tlie perfumers have a moss yielded by the ap- 
ple-tree, and of an excellent odour.* The man- 
ner of its growth and nature should be enquired 
after. For the sake of this naoss, it being a thing 
of price, I have above set down the ways of mul- 
tiplying mosses.f 

Next to moss come mushrooms, which are 
likewise an imperfect plant. Mushrooms have 
two strange properties; the one, that they yield 
a delicious meat ; tlie other, that they come up 
in a night, and yet are unsown. They must ne- 
cessarily, therefore, hie made of much moisture ; 
and that moisture fat and gross, yet somewhat 
concocted. And indeed we find that mush^ 
rooms cause what they call the incubus, or night- 
mare, in the stomach, whence a surfeit of them 
may suffocate and poison.]: This shews they are 
windy, and that windiness gross and swelling, 

* This moss seems to be a casual thing npon apple-trees, 
that is not oflen to be found, and perhaps depends on a 
certain small degree of putrefaction in the moss. 

t There is a curious account of the mosses in Scotland, to 
be found in the Philosophical Transactions, No. 330. 

J There are several species of mushrooms ; but have th« 
red-gilled species ever been fouxul poisonous^ pernicious, or 
Surfeiting? 
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not sbarp or griping. And for the same reason, 
-mushrooms are provocative. 

It is reported, that the bark of white or red 
poplar, cut small, cast into furrows, and well 
dunged, will cause the ground to put forth mush- 
rooms, at all seasons of the year, fit for eating. 
Some add to the mixture bakers' leaven dissolv- 
ed in water. And it is said, that if a hilly field, 
where the stubble is standing, be set on fire in a 
showery season, it will afford great store of mush- 
rooms. It is also said, that hartshorn-shavings 
mixed with dung, and watered, yield mushrooms j 
and hartshorn is of a fat and clammy substance : 
perhaps ox-horn would do the like.* 

There is no known substance but earth, and 
the produces thereof, as tiles, stones, &c. that 
yields any moss or herby substance. Trial may 
be made, by putting seeds into little holes bored 
in the horns of stags or oxen, to see if they will 
grow.t 



* Great light is given to this whole affair o£ mushrooms, 
by the Memoirs of the 'Royal Academy of Sciences at Pa- 
ris. See in particular> for the year 1707. Hist. p. 46. and 
Memoir, p. 58. 

f What are the instances of approach in this case ? Con- 
sider of the vegetation upon the white cake of salt left after 
the distillation of Glauber's spirit of nitre. Consider also the 
gro¥rth of mushrooms upon chirurgeon's dressings, &c. See 
the French Memoirs in the places above quoted. 
5 4 
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There is another imperfect plant, -to appear- 
ance a great mushroom, sometimes as broad as 
a hat, and called a toad's-stool ; but it is not 
esculent, and commonly grows adjacent to the 
dead stump of a tree, or the roots of rotten trees, 
and therefore seems to take its juice from putre- 
fied wood. Which shews, by the way, that pu- 
trefied wood yields a free moisture.* 

There is a nameless cake that grows upon the 
side of a dead tree, large, of a chesnut colour, 
hard and pithy ;t whence it should seem that 
even dead trees continue to put forth, as the 
dead bodies of men do hair and nails for a time. 

There is a bug, or fuazy ball, growing com- 
mon in the fields, that at the fir^t is hard, like a 
tennis-ball, and white, but after grows of a mush- 
room-colour, and full of light dust upon the 
breaking. It is thought to be dangerous to the 
eyes, if the powder gets into them, and good for 
kibes, being probably of a corrosive and fretting 
nature.J 

There is an excrescence, called jew's-ear, that 
grows upon the roots, and lower parts of trees, 

• See Philosophical Transactions^ No. 33.0. 

f Is not this leather-like excrescence somewhat analo- 
gous to the nostoc, or st^r-shoot ? 

t This is the crepitus lupi, or common fu2-haIL and said 
to be a powerful styptic. 
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especially of «lder, and sometimes upon ash. It 
lias a strange property, for in warm water it 
swells and opens extremely. It is of a dusky^ 
brown colour, and used in the quinsy and inflam- 
mations of the throat ; whence it seems to have 
a mollifying virtue.* 

There is also a kind of sgongy excrescence^ 
growing chiefly upon the roots of the laser-tree, 
and sometimes upon. cedars, &c. It is very 
^hite, light, .and friable; we call it agaric, and 
it is famous in physic for purging viscid phlegm. 
It is also an excellent opener of the liver ; but 
offensive to the stomach and the taste, being fii-st 
sweet and afterwards bitter. 

We find no super-plant that is fairly formed 
and figured, except missel toe : as to which we 
have an idle tradition of a bird, called a missel- 
bird, that feeds qpon a seed she cannot digest, 
and so expels it whole with her excrement, which 
falling upon the bough of a tree, produces thie 
misseltoe. But this is a fable, it being not pro- 
bable that birds should feed upon what they can- 
not digest. Besides, misseltoe is found but upon 
certain trees that bears no fruit to allure that 
bird, which feeding upon the misseltoe-berries, 

*'Itlias also a particular faintish odour when boiled, and 
then somewhat resembles a .piece of blacky well-dressed, 
supple leather. 
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and therefore being often found there, may have 
given occasion to 'the tale. But what ends the 
dispute is, that misseltoe has been found under 
the boughs, and not only above them, so that it 
cannot proceed from any thing that falls upon 
the boughs. It chiefly grows upon crab-trees, 
apple-trees, sometimes upon hazels, and rarely 
upon oaks,* the misseltoe whereof is accounted 
very medicinal.f It is an evergreen that bears 
a white glittering berry, and differs entirely fronci 
the tree whereon it grxjws. Two things there- 
fore may be hence collected : first, that super- 
fetation proceeds from plenty of sap in the 
bough ; secondly, that the sap must be such as 
the tree discharges, and cannot assimilate, else 
it would go into a bough ; and besides, it seems' 
more fat and unctuous than the ordinary sap of 
the tree, both by the berry, which is clammy, 
and because it continues green, winter and sum- 
mer, which the tree does notj 

This observation upon misseltoe may give 

* Its growth upon the oak has been questioned. I once 
$aw it in considerable plenty^ growing upon a very young oak, 
which, for the curiosity, was sold at an extraordinary price 
to an apothecary of London. 

t What certainty is there in the relation of its being spe- 
cific in the epilepsy ? 

X For a farther account of misseltoe, see the Philosophi- 
cal Transactions, No. 551, &c. 
5 
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some light to other practices. Trial therefore 
should be made, by ripping the bough of a crab- 
tree in the bark, and watering the incision every 
day with warm dung-water, to see if it will pro- 
duce misseltoe, or any thing like it ; but it were 
yet more promising to try it with other watering 
and anointing less natural to the tree, as oil, 
beer, yeast, &c. provided they be such as do 
not kill the bough. 

It were proper to try how plants would grow, 
if prevented from shooting their natural boughs. 
Poll a tiee therefore, and cover it thick with 
clay, on the top, and mark the event. * I suppose 
it will put forth in roots; for so a cion will 
being turned down into clay. Therefore^ in this 
experiment also, the tree should be closed with 
somewhat not so natural to it as clay. Try lea- 
ther, cloth, or painting, provided they be not 
hurtful to the tree. It is certain that a brake 
has grown out of a pollard.* 

The prickles of trees seem to be a kind of ex- 
crescences, for they will never become bouglis, 
nor bear leaves. The vegetables that have 
prickles are the black and white thorn, the briar, 
the rose, the crab-tree, the goosberry, the bar- 
berry ; these have it in the bough. The plants 
that have prickles in the leaf are holly, juniper, 

• The maoner wherein, should be examined. 
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whin, thistle ; nettles also have a small venom- 
ous prickle, as borage has a harmless one. The 
cause seems to be hasty shooting, want of mois* 
ture, and closeness of bark ; for the haste of the 
spirit to put forth a bough, the want of nourish- 
ment for the purpose, and the closeness of the 
bark, produces prickles in boughs ; whence they 
are always pyramidal, the moisture spending it- 
self after a httle shooting. Prickles in leaves 
come also from putting more juice into the leaf 
than can spread smooth therein ; and therefore 
the leaves ace otherwise rou^h, as in borage and 
nettles. The leaves of holly are smooth, yet ne- 
ver plain, but, as it were, folded, for the same 
reason. 

There are also plants which, though they have 
no prickles, yet have a kind of downy or velvet 
covering upon their leaves, as rose-campion, 
stocks, coltsfoot, &c. which down or nap pro- 
ceeds from a subtile spirit in a soft or fat sub- 
stance; for both stock-july-flowers, and rose- 
campion, stamped, have been successfully ap- 
plied to the wrists in tertian or quartan agues ; 
and the vapour of colts-foot is healing to the 
lungs, as the leaf also is healing in chirurgery. 

Another kind of excrescence is an exudation 
of plants joined with putrefaction, as in oak- 
apples, which are found chiefly upon the leaves 
of oaks and willows. The country-people have 
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a kind of predictioD, that if the oak-apple, when 
broken, be full of wQrms, it is a sign of a pesti*^ 
lential year, which seems probable, because they 
proceed from corruption. There is also, upon 
brier, a fine tuft or bush of moss differently co- 
loured, which, if cut, is always found full of little 
white worms.* 



SECT. XI. 



OF TBX P^BODUCTION OF PERFECT PLANT! WITROVIT 
8SED8. 

Earth taken from the bottom of vaults, 
houses, and wells, and put into pots, will afford 
various kinds of herbs, but sonie time is required 
for the germination. If taken from a fathom 
deep, it will put forth the first year; if much 
deeper, not till a year or two after. The nature 
of plants growing in the earth so taken up, fol - 
lows the nature of the mould ; if the mould be 
soft and fine, it producs soft herbs, as grass, 
plaintain, &c. aud if harder and coarser, herbs 
more rough, as thistles, furz, &c. It is common 



• Pursuant to the design, all the other excresccncea of 
vegetables should be here enumerated, even those discover- 
ed by the microscope. See Dr. Hookas Micog^aphia. 
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experience, that in alleys close grawlled, the 
earth brings forth ; the first year, knot-grass, and 
afterward spire-grass; for the hard gravel oi 
pebble, at the first laying, will not suffer the grass 
to cdme upright, but turns it to find its way 
where it can ; but when the earth is somewhat 
loosened at the top, the ordinary grass comes up. 
And it is reported, that earth, taken at some 
depth out of shady and damp woods, and potted, 
will produce herbs of a fat and juicy substance, 
as pennywort, purslane, housleek, pennyroyal, 
&c. 

Water also yields plants that hav,e no roots 
fixed to the bottom ; but these are less perfect 
plants, being chiefly leaves, and small ones, such 
us duck-weed, which has a leaf no bigger than 
thyme, but of a fresher green, and i^oots a little 
string into the water far from the bottom. The 
water-lily has its root in the ground ; so have 
many other herbs that grow in ponds. 

It is reported likewise, that some plants grow 
upon the top of the sea, being supposed to pro- 
ceed from a certain concretion of slime in the 
water, when the sun beats hot, and the sea stirs 
little. As for sea-weed and sea-thistle, they 
both have roots, but the sea-weed under the 
water, and the sea-thistle upon the shore. 

The ancients have noted, that some herbs grow 
out of snow, laid up close together and putrefied, 
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and that they are all bitter : they name one, in 
particular, flomus, which we call motb-HiuUein. 
And worms are frequently found in snow, like 
earth-worms ; whence possibly it may likewise 
yield plants. 

The ancients also affirm, that some herbs grow 
out of stone ; which may be, for toads have been 
found in the middle of freestone. We also see, 
that flints lying above ground gather moss ; and 
some flowers grow upon Walls, but whether upon 
the main brick or stone, or whether out of the 
lime or chinks, is not well observed ; for alders 
and ashes have been seen growing out of stee- 
ples, though manifestly from the clefts, insomuch 
that when they grow large, they will disjoin the 
stones. There are likewise rock-herbs, but I 
suppose only where there is some mould or earth. 
It has likewise been found that great trees, grow- 
ing upon quarries, have shot down their root into 
the stone. 

It is reported, that in some mines of Germany 
there grow vegetables at the bottom ; and the 
workmen say they have a magical virtue, and 
will not suffer them to be gathered. 

The sea-sand seldom bears plants, because the 
sun exhales the moisture before it can incorpo- 
rate with the earth, £md yield a nourishment for 
plants. It is also affirmed, that sand bets its root 
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ia clay, and tliat there are ne veins of sand any 
great depth within the earth;* 



SECT. XII. 



OF EXOTIC PLANTS. 

It is reported, that earth brought from the Iq- 
dies, and other remote countries, by way of bal- 
last, being thrown upon some ground in Italy, 
produced foreign herbs unknown to us in Eu- 
rope ; and that from their roots, barks, and seeds 
bruised together, mixed with earth, and well 
watered with warm water, there came forth herbs 
much like the other. 

Plants brought out of hot countries endeavour 
to put forth at the same time they usually do in 
their own climate : therefore, to preserve them, 

* None of the instances here produced make expressly 
for the title, viz. the production of perfect plants without 
seed ; but only for their production without the seed 
being sown by men. Biit there are many ways of sow- 
ing seed, by the means of birds, beasts, winds, the spoa- 
taneous bursting of flowers, &c. all which deserve to be 
enumerated. And perhaps it will at length be found, that 
every species of vegetables, even mushrooms have their 
seed, and are propagated by means thereof. See the ac- 
count of mushrooms in the French Memoirs. 
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there is no more required than to keep them 
from heing put back by cold. It is also report- 
ed, that grain transplanted from a hot country to 
a colder, will be more forward than the ordinary 
grain of the' cold country. This may succeed 
tetter in grain than in trees, because griiin is but 
annual, and so the virtue of the seed is not worn 
out ; whereas a tree is debased by the ground 
wherieto it is removed. 

Many plants which grow in the hotter coun- 
tries, will, if sown of seed, late in the spring, 
come up and endure most part of the summer, 
as we find in oranges, lemons, &c. the seed 
whereof, sown at the end of April, yields excel- 
lent sallads, mixed with other herbs. And I 
conceive that the seeds of clove, pepper, &c. if 
they could be had green enough to be sown, 
would do the like.* 



* This article of exotics remains very deficient. In order 
to supply it, consult the botanical papers of the Philosophi- 
cal Transactions, French Memoirs, and German Epheme-. 
rides. 
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SECT. Xllt 

OF THE SEASONS OF PLAKTS. 

Some flowers, blossoms, grains, and fruits 
come early, and others late in the year. The 
early flowers with us are primroses, violets, ane- 
monies, water-dafifadils, the crocus vemus, and 
some tulips. These are all cold plants, which 
therefore seem to have a quicker perception of 
the heat of the sun than hot herbs have, as a 
cold hand sooner pe;«eives a little warmth than 
a hot one. lliose that come next in order are 
wall - flowers, cowslips, hyacinths, rosemary* 
flowers, &c. then pinks, roses, the flower-deluce, 
&c. The latest are July-flowers, holly-oaks, 
lark&foot, &c. 

The earliest blossoms are those of the peach, 
almond, comeUan, mezereon, &c. being of such 
trees as have much moisture, either watery or 
oily. Whence the crocus vemus also, an herb 
that has an oily juice, puts forth early, for these 
likewise find the sun sooner than the drier trees. 

Of the grains, the first are rye and wheat ; the 
next oats and barley ; then peas and beans ; for 
though green peas and beans are eaten sooner, 
yet the dry ones used for horses are ripe last, 
and it seems that the fatter grain cpmes first 
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The earliest fruits are strawberries, cherries^ 
gooseberries, currans, certain apples, pears, 
apricots, rasberries ; and after these, damascenes, 
most kinds of plumbs, peaches, &c. the latest 
are winter-apples, wardens, grapes, nuts, quinces,' 
almonds, sloes, briar-berries, hips, medlars, ser- 
vices, cornelians, &c. 

Commonly trees that ripen latest blossom 
soonest, as peaches, sloes, almonds, &c. and it 
seems a work of Providence, that they blossom 
so soon, as they could not otherwise have the 
sun long enough to ripen. ^ 

Some fruits come twice a-year, as certain 
pears,t strawberries, &c. and they seem such as 
abound with nourishment; whence, after one 
period, before the sun grows too weak, they can 
endure another. * The violet also, among flow- 
ers, comes twice a year, especially the double-' 
white, and this is also a plant full of moisture. 
Roses also come twice, but not without cutting. 

In Muscpvy, though .the corn come not up till 
late spring, yet their harvest is as early as ours, 
because the strength of the ground is kept in by 
the snow ; and with us, if it be a long winter, it 
is commonly a plentiful year. After such win- 
ters likewise, the flowers and corn, both earlier 

* Let the contradictory instances be sought. 
' t The Windsor pear, for instance. 
T 2 
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and later,, coaie commonly at the same time^ 
wbich often proves troublesome to the husbaiid- 
man. Sometimes red*roses and daBia3k*rose9 
come together. So lakewifie the harvest of ^heat 
aod harley. But tl^s always happens, because 
the earlier stays for the later, aod not that tha 
later comes sooner. 

Many fruit-trees, in hot countries, beair bios* 
soms, young fruit, and ripe fruit, almost all the 
year successively.* And it is said, the orange 
and the £g do the like with us for a great part of 
sunmier. And no doubt this is the natural mo- 
tioa of plants ; but either wanting juice to spend, 
or meeting with the cold of the winter, tliis cir- 
cle of ripening cannot take p^ace but in succu- 
lent plants and hot countries.f 

S<»ne herbs are annual, and die, root and all, 
once a year, as borage, lettuce, cucumbess, nmsk- 
njtelons, basil, tobacco, mustard> and all kinds of 
coivi. Some continue many years, as hyssop,, 
germander, lavender, fennel, &c. There are 
two causes of this dying : the first is,, the tender- 
ness and weakness of the seed, which makes the 

* Particularly in Bermudas. 

'*' How near can art approach this natural advantage of 
climate ? Let a proper thermometer be contrived to regu- 
late the heat of a green-house ; and let the natural recipro- 
cation of warmth^ coolness, moisture, and fresh air, b^ irai- 
uted to exactness. * 
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period in a Bmall time, as in borrage^ lettuce, cu- 
cumbers, corn, &c. and therefore none- of these 
are hot. The other is, because some herbs caa 
less endure cold, as basil, tobacco, mustard-^ed, 
all which have much heat. 



SECT. XIV. 



av TH£ BXTllATION OF H£llB9 AITO TREE^. 

Vegetables of the largest body are most 
durable, as oak, elm, chesnut, &c. This holds 
in trees, but in herbs it is often otherwise ; for 
borage, colewort, and pompions, which are herbs 
of the largest size, are of small duration ; where* 
as hyssop, winter savoury, germander, thyme, 
and sage will last long. The reason is, because 
trees last according to the strength and quantity 
of their sap, being well defended by their bark 
against the injuries of the air ; but herbs draw a 
weak juice, and have a soft stalk, dnd therefor^ 
those among them that last longest have a strong 
•mell and a woody stalk. 

Trees that bear mast and nuts are commonly 
more lasting than such as bear fruits, especially 
the moister fruits ; thus the oak, beech, chesnut, 
vralnut, almond, pine, &c. last longer than tha 
apple-tree, the pear-tree, &c, because of the fat* 
T 3 
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ness and oiliness of the sap, which always wastes 
less than the more watery. 

Trees that put forth their leaves late, and also 
•shed them late in the year are more durable than 
such as sprout early or shed betimes ; for the 
coming late shews a moisture more fixed, the 
other more loose, and easier resolved. For the 
same reason, wild trees last longer than garden- 
trees ; and of the same kind, such as have acid 
fruit, longer than such as have a sweet one. 

Nothing makes trees, bushes, and herbs more 
durable than frequent cutting : this always mmm 
a renovation of the sap, which nowneiliier goes so 
far nor rises so faintly as when the plant is not 
cut; insomuch that annual plants, if seasonably 
cut, and suflfered to come up still young, will last 
more years than one, as lettuce, purslane, cu- 
cumber, and the like. And for great trees, 
nearly all overgrown ones in church-yards, or 
adjacent to ancient buildings^ or pollards, or 
dottards, and not at their full height.* 

Experiment should be made to render plants 
more lasthig than their ordinary period, as to 
make a stalk of wheat, &c. last a whole year, so 
as that the winter may not kill it ; for we speak 

* On tbis depends the advantage of pruning^ whicb^ if 
skilfully perfonned, always adds new life and Tigoar to the 
tree. 
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only of prolonging tbe natural period. I con- 
ceivey that whatever makes an herb come later 
than at its.time will make it last longer. It were 
proper to try this in a stalk of wheat, set in the 
shade, and encompassed with a case of wood, not 
touching the straw, to keep out the open air.* 



SECT. XV. * 



OP THE BIf FERENT 7IGITBES OF PLAXTS, 

Trees and herbs keep no order, and are not 
figured in the growth of their boughs and 
branches, because the sap being restrained in the 
bark, breaks not forth in the bodies of trees and 
atalks of herbs till they begin to branch ; and 
when they make an eruption, they do it casually, 
where they find best way in the bark.f It is 
true, some trees are more scattered in their 
boughs, as the sallow, warden, quince, &c. some 
more pyramidal, as the pear, orange, fir, service, 
lime, &c. some more broad, as the beech, horn- 
beam, &c. and the rest are more indifferent. — 
The cause of scattering the boughs is the hasty 

* Consult, upon this vihole article, Mr. Evelyn's Sylva. 
f See Dr. Sharrock's History of tbe Propagation and. Inak 
provement of Vegetables, page 142, 
T 4 
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breaking forth otthe sap, whence such trees rite 
tiot in a body of any height, but brdnch near the 
ground. The cause of the pyramidal form is tbe 
keepidg in of tlie sap long before it branchy And 
the spending of it, when it begins to branch, by 
equal d^rees. The spreading is caused by the 
rising of the sap plentifully without expense, and 
then putting forth speedily at once. 

There are many herbs, but no trees, that seenx 
to observe some order in putting forth their 
leaves, as having joints, knuckles, or stops in 
their germination, as July-flowers, pinks, fennel, 
corn, reeds, and canes. The cause whereof is, 
that the sap ascending unequally, tires and stops 
by the way. And it seems they have some close^ 
uess and hardness in the stalk, which hinders the 
sap from growing up, till it lias gathered into a 
knot, and so is more urged to put forth ; and 
hence they are most of them hollow when the 
s^alk is dry, as in fennel, stubble, and canes. 

All flowers have exquisite figures, and the 
flower-numbers are chiefly five and four. Prim- 
roses, briar-roses, single musk-roses, single pinks, 
July-flowers, &c. have fi\e leaves; lilies, the 
flower-deluce, borage, bugloss, &c. have four 
leaves. But some have numerous leaves, though 
small, as marygolds, trefoil, &c. The sockets 
and supporters of flowers are figured, as in the 
five brethren of the rose, the sockets of July*- 
5 
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flowers, &c. All leaves also are figured, ^ome 
found, some long, none square, and many jagged 
on the sides, which seldom holds in the leaves of 
flowers: for the jaggedness of ' pinks and July- 
flowers seems like the inequality of the oak or 
vine-leaves, but they seldom or never have anj 
tmall pearls.* 



SECT. XVf. 



OF tHE PRINCIPAL DIf F£R£KC£8 IK PLANTS. 

SoM£ few plants bear blossoms before they have 
leaves, as almonds, peaches, cornelians, black- 
thorn, &c. but most have some leaves before 
they blossom, as apples, pears, plumbs, cherries, 
&c. The cause is, that those which yield their 
blossoms first have either an acute or sharp spi- 
rit, whence they commonly put forth early in the 
spring, and ripen very late; or else have an oily 
juice, which is apter to put out flowers than 
leaves. 

Some plants are green all winter, others cast 
their leaves. The evergreens are holly, ivy, box, 
fir, yew, cypress, juniper, bays, rosemary, ^c. 

• Consult Mr. Ray, M. Touraefort, and the philosophical 
botanist^i, upon this article. 



The CAu«^.ofilMir boldiog green is the close and 
cottptcit substance of their leaves and the pedi-v 
cles of them. ' And the cause of this again is 
either the viscous juice of the plant, or its strength 
and heat Of the first sort is holly, which is of 
so viscous a juice as to make bird-lime. The 
stalk of ivy is tough, and not brittle. Fir yields 
pitch ; box is a close and heavy wood ; and yew 
is a strong and tough wood. Of the second sort 
is juniper, which is an odoriferous wood, and 
makes a fierce fire. Bays likewise is a hot and 
aromatic wood, so b rosemary, for a shrub. 
The density of the leaves appears hence, that 
they are smooth and shining, as in bays, holly, 
ivy, box, &c. or hard and spiry. Trial should 
be made of grafting rosemary, bays, atid box 
upon a holly-stock, because these are plants that 
grow all the winter. It were proper to try it al- 
so with grafts of other trees, either fruit-trees or 
wild ones, to see whether they will not yield 
fruit or bear leaves later and longer in the win- 
ter, because the sap of holly puts forth most in 
the winter. Perhaps also a mezereon-tree graft- 
ed upon a holly will prove both an earlier and 
larger tree. 

Some plants have no flower, and yet bear 
fruit ; some bear flowers, but no fruit ; and 
some again bear neither flowers nor fruit. — 
Most of the great timber-trees, as oak, beecl^ 
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&c. bear no apparent flowers; $ome few 
fruit-treesy as the mulberry^ walnut, &c. and 
some shrubs, as juniper, holly, &c. bear no 
flowers. Divers herbs also have seeds for their 
fruit, yet bear no flowers, as purfthme^&c Ihtm^ 
that bear flowers and no ihiit are few, as the 
double cherry, the sallow, &c. Bat for tiie 
cherry, it is doubtful whether it he not by art ; 
and if so, then tml «bonld be made whether ap- 
pk, aad^lker fruit-trees that blossom, may not 
be doubled. There are some few that neither 
bear fruit nor flower, as the elm, poplar, box, 
&c. 

Most plants shoot still upwards, and support 
themselves, whilst others creep along the ground, 
or wind about other trees or props, unable to 
support themselves, as the vine, ivy, briar, bry- 
ony, woodbine, hop, &c. The cause is, that all 
plants naturally move upwards ; but if the sap 
rise too fast, it makes a slender stalk, which will 
not support the weight, whence the latter sort 
are all hasty growers.* 

*Many curious obsenrations, for the improvement of this 
article, are supplied by the French Memoirs. 
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SECT. XVII. 



OF COMPOSTS AND HELPS FOA Ga01TK2>. 

The first and most ordinary help for ground 
is stercoration. Sheep's dung is one of the best, 
the next is the dung of kine, and thirdly, that of 
horses, which is held somewhat too hot unless it 
be mixed. That of pigeons for a garden, or a 
small piece of ground, is excellent. The way of 
applying the dung to arable land is to spread it 
immediately before ploughing, so as to plough it 
in ; for if spread long before, the sun will draw 
out much of its fatness. For grazing ground > 
the way is to spread it somewhat late, towards 
winter, that the sun may have less power to dry 
it up. 

The second kind of compost is, divers kinds of 
earth, as 1. Marie, 2. sea-sand, 3. chalk, 4. 
€arth upon earth, 5. pond-earth, and 6* mix- 
tures of them. 1 , Marie is thought the best, a« 
having most fatness, and not heating the ground 
too much.* 2. The next is sea-sand, which ob« 
tains a particular virtue from the salt, for salt is 

* See Sir Hugh Plat's Jewel-houae of Art and Nature 
page 114, ^c. 
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the first rudiment of life.* 3. Chalk overheats 
the ground a little, and therefore does best upon 
cold clay or moist grounds. It is a commoQ 
error, to think chalk helps arable, but not graz- 
ing ground. The error proceeds hence, that 
after chalking of the ground, they wear it out by 
many crops without rest, and then indeed it will 
afterwards bear little grass. It were a good ex- 
periment to lay chalk upon arable ground a lit- 
tle before ploughing, and to plough it in as they 
do dung; but then it must first be made friable 
by rain or lying. 4. Earth is a compost to earth. 
I knew a great garden that had a field, as it 
were, poured upon it, and it bore fruit excel- 
lently the first year ; for the surface of the cartli 
is always the most fruitful. And earth so pre- 
pared has a double sur£Eice. But such earth as 
affords saltpetre, if procurable without too much 
charge, is best. The way to hasten the growth . 
of saltpetre is to exclude the sun, and prevent 
the growth of vegetables ; and therefore to make 
a large thatched hovel over some quantity of 
ground, or even to plank the ground over, will 
produce saltpetre. 5. Pond earth or river earth 
is a very good compost^ especially if the pond 
have been long uncleaned, and so the water be 



• See BoerhaaveU ChemiBtry, wdcr the Processes upon 
Sea-salt. 
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not too hungry ; and I judge it will be yet better 
if jnixed with chalk. 

The third help for ground is procured by 
means of some other substances, tho' not merely 
earthy, having a virtue to fertilize; wherein 
ashes excel ; insomuch that the countries about 
JEtuA and Vesuvius have a kind of amends made 
them, in the exceeding fertility of the soil, for 
the mischief done them by the eruptions, which 
fertility is caused by the ashes scattered over the 
ground. Soot also, though thin, spread in a field 
or garden, is found a very good compost. Salt 
is too costly : it has been tried, that mixed with 
seed-corn, and sown together, it proves service- 
able ; and I am of opinion, that powdered chalk, 
mixed with seed-corn, would do good, perhaps 
as much as chalking the ground all over. As to 
the steeping of seeds in several mixtures with 
water, to give them vigour, and watering grounds • 
with compost water, we have spoke thereto al- 
ready.* 

The fourth help is suffering vegetables to die 
into, and so fatten the ground, as the stubble of 
com, especially of pease. Brakes cast upon the 
ground in the beginning of wintef ,' will make it 
very fruitful. It were proper also to try whe- 



* Sec above. Sect. I. 
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ther leaves swept together, and mixed with some 
chalk and dung, to give them more heart, would 
not make a good compost ; for there is nothing 
wasted so much as the leaves of trees, and as 
they lie scattered, and without mixture, they 
rather make the ground sour than otherwise.* 

The fifth help for ground is heat and warmth. 
It has been anciently practised to burn heath, 
ling, and sedge, with the advantage of the wind, 
upon the ground. We find that the warmth of 
walls and enclosures is an amendment; so is lying 
open to the south ; and the folding of sheep, as 
well by their warmth as their compost ; and per- 
haps the covering of ground with brakes in the 
beginning of the winter ma^ help by means of the 
warmth. Nay, some suspect, that the usual 
way of gathering flints in flinty ground, and lay- 
ing them on heaps, is no good husbandry, be- 
cause they would keep the ground warm. 

The sixth help for ground is watering, wUich 
may be done two ways : the one by letting in 
and shutting out the > water at 'seasonable times ; 
for water let in at some times, if it stay not too 
long, does good, but at others, and if it stay too 
long, hurt : and this serves only for meadows 

• Has the experiment of converting leaves into manure 
been fully tried ? 
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adjacent to a river. The other way i$» to bring 
water from some high grounds, where there are 
springs, into the lower, carrying it in long fur- 
row9, and from these furrows drawing it trans-* 
verse, to spread the water ; which makes an ex- 
cellent improvement both for corn and grass ; 
though the expedient proves the richer if these 
hanging grounds be fruitful, because the water 
thus wathoB down some of the fatness of the 
earth. Generally where there are great over- 
flows in fens, or the like, the drowning of them 
in winter makes the following summer more 
fruitful, as keeping the ground warm, and nou- 
rishing it. But the fen-men hold, that the 
sewers "^may be kept «> as to continue the water 
too long in the spring, till the weeds and sedge 
be grown up, because then the ground, like a 
wood, will keep out the sun, and so continue 
the wet, and never graze well that year.* 



* Let the other kinds of amendment be here enumerated. 
See Mr. Evelyn's Terra, and the Philosophical Tranwctions. 
See also Sir Hugh Plat*8 Jewel-house of Art and Nature. 
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SECT. XVIII. 

4JP THE RELATIONS BETWEEN PLANTS AND 
INANIMATE BODIES. 

All bodies have spirits and pneumatical 
parts ; but the principal differences betweeu 
auicpate and inanimate bodies are two. The 
£xst, that the spirits of animated things are all 
contained within themselves, and branched in 
veins and secret canals as the blood is ; and in 
living creatures, the spirits have not od^ 
branches, but certain cells or seats, where the 
principal spirits reside, and whereto the rest re- 
sort ; but the spirits in things inanimate are shut 
UP9 and cut off by the tangible parts, and ase im«* 
pervious one to another, as air in snow. The 
second grand difference is, that the spirits of ani- 
i;oate bodies are in some degree kindled, or bav« 
a fine commixture of flame, and an aerial sub* 
stance; but inanimate bodies have not tlteir 
spirits inflamed or kindled, ^d this diffevenoe 
consists not in the beat or coolness of the 9pi* 
rits ; for naptha, cloven and other spicep, hwte 
exceeding hot spirits^ much hotter thantoU, viraoc* 
&c. but are not inflamied. And .whfio <any of 
these weak and temperate bodies come to be in- 
^amed, they gather a .much ^greater heat jt^ao 
vol. II. IT 
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others unintlamed, besides their light and mo- 
tion.* 

The secondary differences proceeding from 
these two radical ones, are, first, that plants are 
figured and determinate, which inanimate bodies 
are not ; for as far as the spirit is able to spread 
and continue itself, so far goes the figure, and is 
then determined. Secondly, plants are nourished, 
but inanimate bodies are not ; the latter have an 
accretion, but no alimentation. Thirdly, plants 
have a period of life, which inanimate bodies 
have not. And, fourthly, they have a succes- 
sion and propagation of their kind, which inani- 
mate bodies have not. 

The differences between plants and fossils, be- 
sides those already mentioned, are these : 1 . metals 
are more durable than plants; 2. more solid and 
hard ; they are wholly subterraneous, whereas 
plants are part above ground and part below. Few 
creatures participate both of the nature of plants 
and metals. Coral is one of the nearest, and 
another is vitriol, which is aptest to sprout with 
moisture. • 

The're is another particular affinity between 
plants and mouldiness, or putrefaction ; for all 
putrefaction, if not dissolved in arefaction, will 



* See more to this purpose in the author's history of Life 
and Death. 
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determine into plants or living creatures, bred 
by putrefaction : moss, mushrooms, agaric, &c. 
appear to be but the mouldiness of the ground, 
walls, trees, and the like^ Flesb, fish, plants, 
and many other things, after mouldiness or cor- 
ruption, produce worms. These putrefactions, 
notwithstanding their affinity to plants, have this 
difference from them, that they are without suc- 
cession or propagation, though they are nou- 
rished, have a period of life, and likewise some 
figure. A cut citron, being left in a close room, 
for three summer months, there was grown out 
of the pith tufts of hair an inch long, with little 
black heads, as if they would have been some 
herb.* 



SECT. XIX. 



OF THE RELATION BETWEEN PLANTS AND ANIMALS. 

The affinities and differences between plants 
and animals are these : they have both of them 
spirits continued, branched, and inflamed. But, 

Here seems to be a considerable foundatioa laid for the 
natural history of mouldiness, which the microscope shews 
to be a kmd of wood, or grove of plants. But this requires 
to be prosecuted in fruits, fermented liquors, and all vege- 
table, animal, and many mineral subjects. 
V 2 
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1. in liviog creaturesi the spirits have a cell, or 
seat, wliicii pbptshave »ot. And, 2. the spirits 
of living creatures bold oiore fla^ae thai) the spi- 
rits of pJoots. And these two are the radical 
di^feoQ0B.* The secondary diferences are as 
foiiov : i. plants ai^ fi^ced to the earth, wher-e- 
as aaliMlsare severed ^m it 2. AjQi4Bals have 
local motiop, which pleats liave not. 3* Ani- 
laaU are nourished from their upper parts, the 
K^\xtX\ chieHy, but plants from below, 4. Plants 
lia¥e their seed and seninal parts uppermost, 
pAinu^s lowermost; whence it was philosophi- 
CfUly said, that nmi is like an inverted plant, 
|of the «^t ii^ plants is as tlie head m aniipalis. 

5. Animals have a more exact figure than plants, 

6. They have a greater diversity of organs within 
their bodies and interaal ^gures than plants. 7« 
They have sense, which plaats have not. 8. 
They have vokmtary tnotioo, wfekti plants have 
not. 

The different sexes in plants are often distin- 
gtwBhed .by name, as maie-piony, fero^e-piony, 
mak'naseniaryy female* rosemar}', he-^boUy, she* 
ho%, .&£. hut geoerartion by copulation extends 



* This may .deserve a very strict examinatioq. See the 
author's history of Life and Death ; and coippare the doc- 
trine there delivered to this purpose^ with Mr. Bojle's ex- 
periments upon. flame a&d air. 
5 
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not to Tegetabks. But perhaps a binary of 
strpngerand weaker, like tiiasculine aod feaii- 
mnQf holds in all liTing bodies, thoogh it is some- 
times confouiided, as in creatures bred of potre- 
faction, where no marks of distinction appear; 
and it is sometimes doubled, as in bermapbro- 
dites ; but gener&lly there are degrees of strength 
in all species. The intermediates between plants 
and animals are chiefly Ifixed, and have no local 
motion of removal, though they have motion in 
tbeir parts, as oysters, cockles, and the like.* 



SECT. XX. 

MISCXLLANEOUS EXPERIMENTS AND OBSEBVATIONB 
UPON THE SUBJECT. 

Scarce any vegetables have branches with* 
' out leaves, except coral. But in the desarts of 
S. Macario, in Egypt, is a long, leafless, brown 
plant, and branched like coral, only closing at 
the top, which, being set in water within doors, 
spreads and displays strangely. The natives 
have a superstitions belief that it l>elps delivety. 

The Indian fig bows its branches down so low 

• There arc several particulars relating to this subject 
collected together io Bocrha«ve*» Chemistry. 
u 3 
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in one year as to take root again, and thus mul<- 
tiplies from root to root, making a kind of wood. 
This may proceed from the plenty of the sap and 
the softness of the stalk, which makes the bough, 
being overladen, and not strongly upheld, weigh 
down. Its leaves are as broad as a little target, 
but the fruit no bigger than beans ; for the conti-^ 
nual shade encreases the leaves, but stints the 
fruit, which neverthele^ is of a pleasant taste : 
and this proceeds from the suppleness and gen- 
tleness of the juice of the plant, which also makes 
the boughs flexible. 

Perhaps in some plants the sap rises so fast as 
to have no leisure to divide into many leaves, or 
put forth much stalk to the fruit. With us trees 
generally have small leaves in comparison. The 
fig-tree has the largest, and next to that the 
vine, mulbeny, and sycamore; the least are 
those of the willow, birch, and thorn. But there 
are plants with far greater leaves than any tree, 
as the bur, gourd, cucumber, colewort, &c. 
The cause is, the hasty and plentiful rising of the 
sap. 

There are three things in use for sweetness, 
sugar, honey, and manna. Sugar was scarce 
known to the ancients, and little used.* It is 
found in caves. Honey is made or gathered by 

* See the article St^ar, 
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the bete ; but I have beard that the labour of the 
bee is about the wax, and that in the beginning 
of May, honey- combs have been found empty of 
honey, and within a fortnight, when the. sweet 
dews fall, filled like a cellar. It is probable that 
the sap and tears of some trees are sweet.* Per- 
haps also some sweet juices, fit for many uses, 
may be boiled out of fruits, to the thickness of 
honey or sugar. Let the means be enquired 
into. The likeliest matters are raisins, figs, cur- 
rans, Scc.f 

Some plants are used for raiment, i^ hemp, 
flax, cottdn, nettles, and growing silk ; they also 
makeicables of the bark of the lime-tree : it is 
the stalk that commonly makes the matter of 
the thread, and sometimes the down that grovrs 
a-top.| 



• As the birch, the sycamore, &c. See the Philosophi- 
cal Transactions. 

t To these may be added malted corn, nuts, ptilse, and 
every other vegetable capable of being malted. What is 
the best way of reducing the sweet substance of these com- 
modities to an actual sugar ? Let the common method of 
making sugar from the raw juice be tried. See the article 
Sugar. Consider of plantations of hips, parsnips, fennel, 
maple, and any other cheap vegetable that yields a sac- 
charine juice. 

t All the vegetables should be enumerated that wUl bear 
the hfttcbet. 

• u 4 
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Soi&« plants have a mossy or downy root>.aad 
some have a number of threads like beaeds, as 
mandrakes^ whereof impostors make an ugly 
it<iflg9» giving i^ ^ ^Ace at the tt>p, aod lesving 
Ktoese sOviogs to make a broad beand ddwHi to the 
iboti There io a^so- a kind' of nard in; Cnetey 
halving a hatfy root. So that there are buiboas 
roo^ fibnA]s> loots^ aad hairy rootsw In the 
bolbowsv pei^hapa the aaip hastens moat to> the air 
and: sun ^ but m the fibeoua^ deltghtsmoYe in the 
earth ; the hairy being a middle nature b^wemr 
bQ«lh>> that besides shooting both upwards and 
6v>mTmBtdSy pttl& forth* i n a^ roviadt » 

SoixK te»rsr oC tmes ai^ eonilbed ft^m tiie 
beaond&ol geiat»; for when the goaCs bite and 
«mp^ especially in. the ■norning dewsl^ the tear 
comes out and hangs upon their, beards. Of thj« 
sort is a kind of labdanum. 

In order to remove foreign roots to a great 
distance, let them be close packed in earthen 
"vessels*. But if the vessels be not very large. 
Make soBie ho4es> i» the botlioniv ta give refresh- 
ment t» the roots-, whheh erthei»wisc vwll dfecay 
aurf suffocate. 

Tlie ancient cinnamon was, of all plants, 
while it grew, thedrye&t:* and the things known 

* The gfeat apparent dryness of the commdn cinmtmon 
has perhaps given occasion to suspect that this fine sroma^ 



29T 

to cofii^t other pknts made? ibis more st^il, 
for in shidweffs it prospered worst; it also gre\C 
ftttiong bu9fa«fr of other kinds, where plants do 
n^ cottiifironly thrive, neither did k kyre the 
SHn. There might be one cause of all these ef* 
£pcts, yiz, til* sparing nourishment it required. 
Quere, how far cassia, which is now the substi- 
tute for cinnamon, partifcipates of these proper- 
ties?* 

There were anciently vines of ranch larger 
bodies thaw we are acquainted with; so that 
eups, and an- image of Jupiter has been made of 
ihern. But perhaps these were wiM vines ; the 
l^ftes- used for wine being so- often cut, dug, and 
dressed, that their sap goes into the grapes, 
vi^hence the ^alk cannot inct ease nrudi in bulk.f 
The wood of vines is veiy durable, withont rot- 
tiag ; Ai^d thoifgh no tree, whrle green, has such 
brittle llwigs, yet the wood dPried is extremely 
toagh, and was used by the Roman captains for 
their cuc^iels. 



tic eaimot, in Bngtoiwl, iMr distilM^ for its mI, to adyaiitage. 
But those who are skilful in the drawing of essential oils^ 
nay find the contraiy upon tirial. 

* Wbueift did tho ancient ciiAamon' differ from the ino^ 
dem ? Cassia Kgnea differs consideTal)ly from the present 
einnqanon, partienkirly in abounding with a m«cilaginotis 
part, whidi einnamon is withont. 

f Is there not aha an essential difi^ence betwhct tbe two 
species ? 
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It IB reported, that in some places vines are 
suffered to grow like herbs, spreading upon the 
ground, and that the grapes of those vines are 
very large. It were proper to try whether 
plants usually sustained by props, will not bear 
larger leaves and fruits, if laid along the groundy 
as hops, ivy, woodbine, &c. 

It is credibly reported^ that to lay good store 
of grape- stones about the root of a vine, will 
make the vine come earlier, and prosper better.* 
This may be tried with other kernels, laid about 
the root of a plan t of the same kind, as figs, apples, 
&c The cause may be, that the kernels attract 
the juices fit to nourish the tree, as these would 
be trees themselves, if there were no root ; but 
the root, being of greater strength, draws the 
nourishment from them. 

To preserve quinces, apples, &c. plunge them 
in honey ; but because honey may give them an 
over-luscious taste, try sugar, or syrup of wine, 
boiled to a due heightf This should likewise 

* Does it make the vine prosper better than any other 
manwe ? 

^ This syrup of wine^ I conceive* is made by boiling wine 
to the consistence of a syrup, either with (vt without the ad- 
dition of sugar. The remaina* alter the distillation of 
brandy, may be thus treated to advantage. But let the 
operation be performed in bahneo maris, whereby an ezceU 
lent preparation will be obtained* of service both in food 
and physic. 
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be tried in oranges, lemons, and pomegranates. 
Xhe conservation of fruit should also be tried in 
vessels filled with fine sand, or powder of chalk, 
or in flower, the dustof oak^-wood, &c.* Fruits 
intended for long keeping must be gathered be* 
fore they are full ripe, and in a fair dry day, to- 
wards noon, the wind blowing not south, the 
moon being under the earth, and in her decrease. 

If grapes be suspended in an empty vessel well 
stopped, and set in a dry place, it is said they 
will keep long ; but better, it is thought, in a 
vessel half full of wine, provided the grapes do 
not touch the wine. It is reported, that pre^ 
serving the stalk helps to preserve the grape, es-^ 
pecially if some of the stalk be took off along 
with the branches, or the stalk be put into the 
pith of alder, the alder not touching the fruit.t 

Some herbs and plants &re good to eat raw, as 
lettuce, endive, purslane, cresses, cucumbers, 
radish, &c. others only after they are boiled, as 

* These are serviceable methods of preserring either fruits 
or flowers. 

t There are numerous expedients of this kiu<}. The way 
in France is to hang the grapes in a dry room upon lines^ so 
that no two bunches may touch ; and thus they keep them 
long moist, and tolerably fresh. This method seems taken 
from that other of preserving them upon the vine, where 
they will hang long, if the vine be housed, or secured from 
the injuries of the weather, 
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jOLnkjf clarej, asparagus, &c. but many berb9 
are not eacukut at all, as wormwood, grass, cen* 
taury, hyssop, lavender, &c. The herbs that are 
not esculent want two properties wherein noa- 
rtsbment consists, tiz. fatness and sweetness^* 
and have tetter and overstroog tastcft, or a joke 
80 crude as not to be ripened to the degree of 
nourisfament* Herbs and plants that are escu* 
lent when raw, have a fatness or sweetness, such 
are onions, lettuce, &c. but it must be such a 
fatness as is not loo gross and overloading to the 
stomach: for parsnips and leeks have fatnes8> 
but it is too gross and heavy without boiling. 
This fatness must also be in a substance some* 
what tender; for wheat, barley, artichokes, &c. 
are no good nounshment, till they have passed 
the fire, wbsch ripens and makes them soft, ten- 
der, and esculent Radish, tarragon, and the 
kke, are rather for sauce than nourishment And 
scxne herbs, whicfo are not esculent, are however 
potuleat, as hops, broom, ^^^ Quere, what 
herbs are good for drink besides these two I for 
it may ease the charge of brewing, if they make 
beer require less malt, or render it more dur- 
able.t 



♦ Let this be examined in the inducthre method^ to see if 
Hn axiom con be formed upon it. 
t The brewers are said to use trormwood', geutiaO) &cl 
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The parts of plants fit tp nourish the body are 
^eedsy roots, and fruits, but chiefly seeds and 
roots. Leaves, flowers, and stalks yield little or 
no nourishment. The cause is, that roots, seed^ 
and fruits have more of the oily substance ; and 
leaves, flowers, and stalks, more of the watery. 
Again, they are more concocted; for the root 
which always continues in the earth, is still con- 
cocted by the earth ; and fruits and grains are 
balf a year, or more, in concocting; whereas 
leaves are out and perfect in a month.* 

Plants are usually stronger in their seed, both 

to the taste and smell, than in the leaf and root. 

The cause i§, that in plants not of a fierce and 

eager spirit, the virtue is increased by concoction 

and maturation, which is always mo9t in the 

seed ; but in plants of a fierce and eager spirit, 

they are stronger whilst the spirit is inclosed in 

the root : and the spirits do but weaken and disr 

sipate when they come to the air and sun, as we 

find in onions, gariic, dragon, &c. Nay, some 

plants have their roots very hot and aromatic, 

yet their seeds rather insipid, as ginger : the 

heat of those plants being very dissipable, which 

instead of hops ; treacle instead of malt ; and, to give aa 
additional strength, grains of paradise. 

* This matter requires a farther enquiry and verifi- 
cation. 
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under the earth is kept in ; but exhales when it 
comes to the air.* 

The juices of fruits are either watery or oily. 
Among the watery come all the fruits that afford 
potable liquors; as the grape, the- apple, the 
pear, the cherry, &c. And ther^are some others, 
which, though not used for drink, yet appear of 
the same nature ; as plumbs, services, mulber- 
ries, rasberries, oranges, lemons, &c. and those 
juices that are too fleshy to make drink by ex- 
pression, may do it by the admixture of water. f 
Perhaps hips, and briar-berries would do the 
like.t The fruits that have oily juices, are 



* See the Processes relating to Vegetables^ in Boer- 
haave's Chemistry. 

+ Poculaq ; admistis imitantar vitea sorbis. 

X These are intimations of considerable service. All 
kinds of plumbs, though ever so hard and fleshy ; being 
bruised and mixed with water, ferment liindly ; and with 
skill make tolerable wines. Hips are an excellent fruit for 
this purpose ; but blackberries make a coarse wine ; though 
a good brandy. Certainly it were practicable to have plan- 
tations of such fruit-trees in England, as should afBord us 
wines, equal in goodness to those of foreign growth. Some 
have tolerable success with the burgundy grape ; some with 
the roorelli cherry ; some with the white curran ; some with 
the white edar, &c. And, perhaps, by a proper expedient, 
our better kinds of cyder are convertible into wines, not to 
be distinguished from the best wines of France or Porta- 
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olives, almonds, nuts, pine-apples, &c. and their 
juices are all inflammable.* Observe likewise, 
that some of the wateiy juices, after fermentation. 
Will burn and flame ; as wine. There is a third 
kind of fruit that is sweet, without either sharp- 
ness or oiliness : such as the iig, the date,t &c. 

It has been noted, that most trees, especially 
those that bear mast, are fruitful but once in two 
years: the cause is, the expense of sap; for 
many orchard trees, well cultured, will bear se-^ 
veral years together. J 

No tree bears so many bastard fruits as the 
oak : for besides the acorn, it bears galls, oak- 
apples, certain oak-nuts, which are inflammable ; 
and certain oak-berries, sticking close to the body 
of the tree without stalk. It bears also missel^ 
toe, though rarely.§ The cause of this may be, 
the closeness and solidity of the wood, and pith 



gal, whether red or white. See Mr. Austen's Treatise of 
Fruit-Trees, the Vinetum Britannicum, Boerhaave*s Che- 
mistry, &c. 

* The plants that afford oil should be diligently sought 
after ; on account of their great utility. Consider of beech- 
mast, the sun-flower-aeed, mustard-seed, &c. for this pur- 
pose. 

t These also shoujd be enumerated ; as being not only 
food, but capable of affording drink by fermentation 

X Is this cause justly assigned ? 

§ See above, Sect. X. 



304 

of .the oafc ; whence different juice? mike dife* 
rest oruptioos. And thert^lbve, iQ pcoduoe si:^)er- 
pl^L^tS) we must give the sap a plontiiul Tifle^ and 
« h^rd U8ue.* 

I^bere ^e swo excresc^sces of trees ; ibotk .«f 
thfim growing id the tiatofeof mushsiooms: the 
^iue the Romans caUed Boletus; which grows 
vqiQn the roots of oaks^ and was aiiiunty of their 
tahle ; the other is medidiialy and called agarick, 
which ^rows upon the oak ; and is also affirmed 
to grow at the root. 1 conceive that mapy ex- 
cresc^ioes of trees grow chiefly where the tree 
is dead, or faded : the sap there corrupting into 
40Qie preteimatural substancct 

Moat tnees bear best on the lower boughs ; as 
oaks, jfigs, walnuts, ipears, &c. t but some bear 
best pn the top; as crabs, &;c. Those that bear 
best below, are such as shade befriends ; for ge- 
nerally fruit-trees bear best below : because the 



^ If the cause be just ; so wiU the rule : and observe, in 
general, that the discovery of causes is the finding of rules. 
This, has been intimated more than once already ; but th« 
importance of the thing may allow of a repetition. 

t This subject is touched above : See Sect. X. See also 
more to the same purpose in the Philosophical Transactions, 
No. 330. 

t This should seem to be mea^t of wall-trees, rather than 
standards. 
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sap has but a short way to go.* But shade hin- 
ders the lower bough»i except in such trees as ^ 
delight in shade, or bear it well. Those there- 
fore are either strong trees, as the oak ; or have 
large leaves, as the walnut and iig ; or else they 
grow pyramidal as the pear. But if they require, 
much sun, they bear best on the top ; as in crabs^ 
apples, plumbs, &c. < 

Some trees bear best when they begin to be- 
old ; as almonds, pears, vines, and all the trees' 
that yield mast. The 'cause is, that all trees 
bearing mast, have an oily fruit ; and young tree» 
a more wateiy juice, and less concocted : and of 
this kind is the almond. The pear likewise, 
though it be not oily, yet requires much sap, and 
well concQcted ; for it is a heavy and solid fruit ; 
much mog^^ than apples, plumbs, &c. The 
vine bears more grapes when it is youl^g ; but 
grapes that make the best wines, when it is old : 
the juice being then better concocted. And we 
see wine is inflammable ; so that it has a kind of 
oiliness : but most trees bear best when young. > 

Some plants ouze out a milk when cut ; as 
figs, sow-thistles, spurge, &c. The cause may 
be, a tendency to putrefaction : for these are all 
acrimonious; though one would expect them 

• Is there not some more latent caase of the effect ? Be« 
the French Memoirs, and Philosophical Transactions. 
VOL. II. X 
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mild. If you write upon paper with the milk of 
the fig-tree, the letters wiU remain invisible till* 
the paper be held to the fire, and then they grow 
brown ; which shews the juice to be sharp or 
fretting.* Lettuce is thought poisonous, when 
JO old as to have milk ; spurge is a kind of poi« 
^n in itself; and sow-thistles, though rabbits 
eat them, yet sheep and cattle will not : besides^ 
the milk thereof rubbed upon wrts, soon wears 
them away ; which shews the milk to be corro- 
sive. Wheat also, and other corn, if taken from 
the ground before they sprout,^ are full of milk f 
4nd the beginning of germination is always a kind 
of putrefaotien.t Euphorbium also coataius a 
milk, though not very white, but of a great acri- 
mony ; aiid celandine a yellow acrimonious milk, 
thut cleaoses the eyes, and is good in cataracts.} 
Th^re i^ scarce a plant that yields a red juice 
]|i the bifida or ear, except that which afiforda 
th^ &af^uij9 Draconis ; and glows chiefly in the 
iriand ^Q^Qtm. The herb Amaranthus, indeed, 
is re4 a)l pver ; and braail is red in the wood : 
«Q w r§4 fianderp. The Sanguis Draqonis tree 

♦ On what prineiple is the consequence foonded ?' 

t QbamwB it pastieularly in malting, where the opera> 

ticm paueif vhoUj ondeF die %ye. 
J Compare thi« with t|ie wpo^^t gi^ej) of rogstt^fa is 

Boerhaf^ye's Chen^stry. 
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g|-ows in the form of a sugar-loaf. Perhaps the 
sap of that plaut concocts in the body of the tree. 
For grapes and pomegranates are red in the 
juice,* but green in the tear : and this makes 
tbe Sanguis Draconis tree less towards the top; 
because the juice does not rise quick ; and is, 
besides, very astringent, and therefore of slow . 
iQOtian. t 

It is said, that sweet moss sometio^s grows 
upon the poplar as well as the apple-tree; a«kd 
yet tbe poplar-tree has a smootli bark, and little 
nio»s. The moss of tbe Larix tree, also bums 
sweet, and sparkless in the burning. Enquire 
about the mosses of odoriferous trees^ as cedar, 
cypress, lignum-aloes, &c. 

Hemlock is noted for procuring the least pfun-* 
fol death ; and therefore, out of humanity, was 
used at Athens, for executing capital offenders. 
The poison of the asp has some affinity with this 
plant. The cause is, that the tor^ient of death 
being chiefly produced by the struggle of the 
spirits; the cold vapours of these quench the 
spirits by degrees; as in the death of an extreme 
old mant I conceive it less painful than opium ; 
because opium has hot parts interniixed with itf 

■ ■ ■ r I ■ I.*.. .1. . 

* That la, upon pressure. 

t Thoogb the description given of tiie ancient hemlook 

by DioBcorides, may seem to agree with ours ; perhaps the 

X 2 
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Some fruits are sweet before they are ripe ; as 
myrobalans, fennel -seed, &c. some never ripen 
to be sweet ; as tamarinds, barberries, sloes, &c. 
The cause is, that the former have much subtile 
beat, which gives early sw^eetness ; whilst the lat- 
ter have a cold and acid juice, which no heat of 
the sun can sweeten. But the myrobalan has 
parts of contrary natures ; being both sweet and 
astringent* 

Few herbs have a salt taste ; but the blood of 
living creatures is salme. The cause may be 
hence, that salt, though the rudiment of life, yet 
the original taste does not remain in plants ; for 
we have them bitter, sour, sweet, biting, but sel- 
dom salt : whilst, in animals, all thosehigh tastes 
may happen to be in the humours, but seldom in 
the flesh, or substance ; this being of a more oily 
nature, which is not very susceptible of such 
tastes. The saltness of blood is but a light and 
secret saltness : and even among plants, some 
participate of saltness ; as sea-weed, samphire, 
scurvy-grass, &c. It is certain, that out of the 



two plants 'differ greatly in efficacy. It is said that several 
have eaten of our hemlock without any ill effect. What af- 
finity has the Oenanthe Cicutse facie with the ancient hem- 
lock ? see Wepfer upon the suhject. 
« Let a nearer approximation be made to the cause. 
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«isbes of all plants a salt is extracted for medici- 
nal use.* 

Barley being steeped three days in water, then 
drained and turned upon a dry floor, will sprout 
. lialf an inch long ; and if let alone without turn- 
ing, it will shoot much more, till the heart be out. 
Wheat does the same. Try it also with pease 
and beans.f This experiment should be driven 
farther : for it appears already, that the earth is 
not necessary to the first sprouting of plants ; and 
rose-buds set in water will blow : therefore try 
whether the sprouts of such grains may not be 
raised to an herb, or flower, with water only, or 
some small commixture of earth; for if they may, 
it should seem they will grow much faS^ter in wa- 
ter than in earth : the nourishment being easier 
drawn out of water, than out of earth. Try the 
same experiment with roots as well as grains : for 
example, steep a turnip a- while, then dry it, and 
see whether it will sprout.t 

■ , • 

* See the processes upon vegetables in Boerhaave'a Che- 
mistry. 

t They do the same. 

I Here is a noble direction given for the application of 
the first part of the common process of malting, to other ve- 
getable subjects : and how far this experiment may be car- 
ried, and to what advantage, seems little apprehended. Is 
it not applicable to nuts, pulse, and roots, as well as to all 
sorts of grain> even rice^ millet, &c. See, in the Fhilofo- 
X 3 
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Malt in the dreDcbing will swell, so as, after 
sprouting and drying upon the kiln, to gain at 
least a bushel in eight ; yet the sprouts are rub- 
bed off; and there will be a bushel of dust, be- 
sides the malt. This, I suppose, happens not 
only from the loose lying of the parts, but from 
some addition of substance, drawn from the wa- 
ter in which it was steeped.* Malt acquires a 
sweetness in the operation ; as appears yet more 
in tlie wort. The edulcoration of things should 
be tried to the full ; as tending to nourishment :t 
and the making of things inalimental, to become 
alimental, may be of great profit, in producing 
new kinds of provision.^ 



phical Trans«»ctioo8, a method of malting that hard and 
gummy substance, Indian Wheat, by suffering it first to 
sprout in the ground ; then drying it upon the kiln. Lowtb. 
Abridg. Vol. II. page 6S0,— 634, or No. 142. 

* Malsters have a trick of over- malting their barley, in 
order to make it measure well : but what additional weight 
can they give it? or does it natupally acquire any in the 
making ? 

t See above. Sect. 18. 

X Here is a large field of enquiry opened, that reaches to 
the subjects both of the vegetable and animal kingdom. 
The making of malt and sugar may serve as capital instances 
of the kind, in vegetable matters ; and, in animal ones, tbe 
method of converting soljd bones into good nourishment, is 
an experiment by no means attended to as it deserves. 
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Most seeds in growh^ leave their busk, dr rind* 
^bout the root: but the onion carrys it up; 
whence it appears like a cap on the top of the 
young onion. The cause may be, that its skin, 
^r husk, is not easy to break ; as we see, in peel- 
ing ofonionsy^the skin is a clinging substance. 

Plants that have curled leaves, abound with 
moisture ; which comes so fast on, that they 
cannot spread themselves plain, but must needs 
collect together The weakest kind of curling is 
roughness; as in clary and burr: the second is 
curling on the sides; as in lettuce, and young 
cabbage : and the third is folding into an head ; 
as in cabbage, full grown, and cabbage-lettuce. 

It is said^ that fir and pine, especially if old 
and putrefied, though they shine not, as some 
rotten woods do ; yet, in sudden breaking, will 
sparkle like hard sugar. 

Some roots of trees strike deep into the ground ; 
as the oak, pine, fir, &c. some spread more to* 
wards the surface ; as the ash, cypress, olive, &c« 
The cause of this may be, that such trees as love 
the sun, unwillingly descend far into the earthy 
and therefore commonly shoot up much ; ior^ 
their desire of approach to the sun, makes tlieia 
spread the less in their body. And the same 
reason, to avoid recess from the sun, makes them 
spread the more under ground. And we see 
^hat some trees, planted too deep ia the grouncT 
X 4 
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to approach the sun forsake their first root, and 
put out another nearer the surface of the earttu 
We see also, that the olive is full of an oily juice ; 
the ash makes the best iire, and the cypress is a 
hot tree ; but oak loves the earth, and therefore 
grows slowly. Pine, and fir likewise, have so 
much heat in themselves, that they the less re- 
quire the sun. There are herbs also, that have 
the same difference: thus the Morsus Diaboli 
strikes its root down so low, that it cannot be 
plucked up with<^ut breaking.* 

A branch of a tree being unbarked at the hot* 
torn, and so set in the ground, has grown ; even 
in such branches as would not have grown if set 
with the bark on : and yet a tree pared round in 
the body above ground, will die. The cause 
may be, that the unbarked part draws the nou- 
rishment best; but the bark continues it only.f 

The reed, or cane, is a succulent plant, that 
grows only in water: it is hollow; knuckled 
both stalk and root ; and being dry, becomes 
more hard and brittle than other wood : it puts 
forth no boughs, though many stalks from one 
root. It differs greatly in size ; the smallest be- 

* Cannot a nearer approximation be here made to the 
cause ? 

' t There -are man considerations to this purpose in tbe 
French Memoirs. 
5 
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ing fit for thatching houses, and stoppifDg* the 
chinks of ships better than glew, or pitch. The 
second size is used for angle- rods, and staves; 
and in China, for beating offenders upon the 
thighs. The different kinds of them are, the 
common reed, the Cassia Fistularis, and the 9U- 
gar-cane.* Of all plants, it bows the easiest, 
and rises again. It seems, that of plants nouri3h- 
ed with a' mixture of earth and water, it drs^ws 
most nourishment from water ; which makes it 
the smoothest of all others in bark, and the hol- 
lowest in body.f 

The sap of trees is of different natures : some 
more watery and clear, as that of the vine, birch, 
pear, &c. some thick, as that of the apple ; some 
gummy, as the cherry : some frothy, as the elm ; 
some milky, as the fig. In mulberries, the sap 
seems to rise chiefly towards the bark; for if the 
tree be cut a little into the bark, the sap will is- 
sue ; but not if the tree be pierced deeper. The • 
trees that have the moistest juices in their fruit, 
have commonly the moistest sup in their, body: 
for vines and pears are very moist ; but apples 
somewhat more spungy. The milk of the fig has 
the quality of rennet, to coagulate milk : so have 



* Let the other species be enumerated. 

f What certainty is there in this conjecture 



314f 

certun sour herbs, wherewith they make cheese 
in Lent.* 

The timber and wood are, in some trees, more 
dean ; and in others more knotty : and it is pro* 
per to tty it, by speaking at one end, and laying 
the ear at the other : for if the tree be knotty, 
the voice will not pass well. Some have the 
veins more varied and chambletted ; as oak, and 
maple; others more smooth ; as fir, and wallnut: 
some more easily breed worms, and spiders: 
some more difficultly, as it is said of Irish trees. 
There are many other differences that concern 
their use: thus oak, cedar, and chestnut, are 
best for building. Some are best for plough-tim- 
ber, as ash ; some for piers, that are sometimes 
wet and sometimes dry, as elm ; some for plan*" 
chers, as deal ; some for tables, cupboards, and 
desks, as wallnuts ; some for ship-timber, as oaks 
that grow in moist grounds; for this makes the 
timber tough, and not apt to shiver with ord- 
nance: wherein English and Irish timber are 
thought to excel : some for masts of ships, as fir 
and pine; because of their length, straitness, 

* For an account of the different juices in different parte 
of the same, or different vegetables, see Boerhaave's Che- 
mistry. 
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and lightness ; some for paling, as oak ; some 
for fewel, as ash: and so of the rest.* 

The c6ming of trees and plants in certain re- 
gions, and not in others, is sometimes casual ; for 
many trees have been transplanted, and prosper^ 
ed, well. Damask-roses have not been known 
in England above three hundred years ; though 
now so common. But the thriving of plants in 
certain soils more than in others, is merely na- 
tural. The fir and the pine, love mountaiasi 
the poplar, willow, sallow, and alder, love rivers 
and moist places ; the ash loves coppices, but is 
best in standards alone : juniper loves chalk ; so 
do most fruit-trees: samphire grows only upon 
rocks ; reeds and osiers, where they are washed 
with water : the vine, loves the sides of hills, to 
the south-east sun,t &c. 

The growth of certain herbs discovers the na- 
ture of the ground where they grow : thus wild 
thyme shews a good feeding-ground for cattle $ 
betony and strawbi^rries, grounds fit for wood ; 
camomile denotes a mellow ground, fit for wheat; 
mustard-seed, growing after the plough, shews a 



♦ Consult Mr, Evelyn's Sylva. See also»the Acta Eru- 
dttOTum, for the year 1708, page 163, &c. 

t Could not the physical causes of these varieties be dis- 
covered by proper sets of experiments, that should manifest 
the particular nature of every species ? 
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strong ground for wheat: burnet, a good mea^ 
dow ; and the like.* 

Other plants, besides misseltoey grow out of 
trees. In Syria there is an herb called Cassy tas, 
which, growing out of a tall tree, winds itself 
about the tree ; and sometimes about thorns : a 
kind of polypody grows out of trees, though it 
twines not : so does an herb called Faunos, upon 
the wild olive ; and another, called Hippophaes- 
ton, upon the fuller's-thorn ; and is supposed 
good for the fklling-sickness.t 

It has been observed, that the cold easterly 
winds are prejudicial to fruit ; and that south 
winds also are hurtful ; especially in blooming- 
time; and the more, if followed by showers. ' it 
should seem, that they call forth the moisture 
too fast. West winds are the best. It has also 
been observed, that green and open winters pre- 
jodice trees ; so that if two or three such win- 
ters come successively, almonds, and some other 
trees, will die. The cause is, the earth's exhaust- 
ing itself too fast. 

Snows lying long, cause a fruitful year : for, 
3 . they keep in the strength of the earth : 2. they 

• 

* All the just observations of tliis kind, should be care- 
fully collected. 

t Iiet all the initances of this kind be produced. See 
above. Sect. X. 
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-^vater the earth better than rain ; the earth suck- 
ing, as it were, the water out of the sdow : and 
3. the moisture of snow is the finest moisture ;* 
as being the froth of the water-clouds.* 

Showers falling a little before the ripening of 
ihiits, prove serviceable to all such as are suc- 
culent and moist; viz. vines, olives, pomegra- 
nates, &c. though this, rather produces plenty 
than goodness ; for the best wines are made in 
the driest vintages. Small showers are likewise 
good for corn, if parching heats come not upon 
them: generally night-showers are better than 
day-showers ; because the sun follows not so fast 
upon them : and we find in watering by hand, 
that it is best, in summer time^ to water in the 
evening. 

• The differences of earths should be diligently 
examined. The earth that easiest softens with 
showers is commended ; yet some of that kind 
will be very dry and hard before rain. The 
earth that throws a great clod from the plough, 
is not so good as that which throws up a smaller, 
l^e earth that easily produces moss, and may 
be called mouldy, is not good. The earth that 
smells well upon the digging, or ploughing, is 
commended; as containing the juice of vegeta- 

* Are there not other causes assignable for the effect ? 
See Mr. Boyle*s History of Cold. 
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hies almost ready prepared. Poorness of herbs 
shews poorness of earth ; and especially if they 
he dark in colour : hut if the herhs shew wither- 
ed, or blasted at the top, it d^otes the earth to 
be very cold; so does the mossiness of trees. 
Earth where the grass is soon parched with the 
sun, is commonly forced, and barren in its na- 
ture. The tender, chessom, and mellow earth, 
is the best ; being mere mould, between the two 
extremes of clay and sand ; especially if not 
loamy and binding* The earth that can scarce 
be ploughed after rain> is commonly fruitful ; as 
being cleaving, and full of juices.* 

It is strangle that dust should make trees more, 
fruitfuly and particularly vines; upon which they 
purposely throw it. It should seem that this 
powdering, when a shower comes, makes a kind . 
of soil to the tree ; beio^ earth and water finely 
laid on: and it is observed^ that countries 
where the fields and ways are dusty, beax the 
best vines. 

It is recommended* to lay the stalks and 
leaves of lupins about the roots of trees ; or to 
plough them into the ground where corn is sow- 
ed. To burn the cuttings of vines, and cast 

* This is an interesting subject, that requires a rigorous, 
pbito9ophica},''and chemical treatment. Let the analysis of 
difierent eaitlu be made, by sisiple^ elixatioi^ evapoiatioB, 
fitc. See Mr. Evelyn's Tern. 
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Uiem upon laad, i$ very good. And tbe anew 
Qnts geoeriUly conceived, it was best to dung tbe 
ground when the west wind blew, in tbe decrease 
of the moon; the earth being tbeut perhaps, 
more thirsty and open, to receive the dung.* 

The grafting of vines upon vines seems not 
isiow in use ; though the ancients had it in three 
ways : the first was incision, which is the ordi- 
nary manner of grafting : the second was tere- 
bration through the middle of the stock, and 
putting the cipu therein: and tbe third was, 
paring two vines, that grew together, to tbe 
marrow, and binding them doae.f 

The diseases and accidents of corn should be 
enquired into ; thoegh many of them» perhaps, 
are not to be remedied, l. Mildew is one of 
the greatest, which proceeds from closeness of 
air ; whence it seldom happens in bills, or large 
champaign ground. This cannot otherwise be re-^ 
medied in countries of small enclosure, than by 
turning the grounds into larger fields : which I 
have known to succeed in some farms. 2. The 
shooting up of wild oats, into which corn, espe- 

■» 1 ■'. . . ,, „ r 

« Have the seiuibie effects of particular winds upon tbe 

ground been carefully observed? See the author's History 

of Wind ; and Mr. Boyle's History of Cold, 
t None of these ways are said to be effectual ; but vines 

are easily raised from slips. 



320 

ciiiUy barley, is often said to degenerate.* This 
happens chiefly from the weakness of the grain 
sown ; for if it be either too cold, or mouldy, it 
will bring forth wild oats. 3. The satiety of the 
ground ; for if ground be still sown with the same 
oom, the crop will be poor : therefore, besides 
the giving rest to the ground , we must vary thC; 
seed. 4. The ill accidents proceeding from 
winds; which hurt, both at the ftowering, by 
shaking off the flowers ; and at the full ripening, 
by shaking out the corn. $^ Another ill acci- 
dent is drought, at the spindling of the com ; 
which with ns is rare ; but in hot countries com- 
mon; insomuch that the word calamitas was 
first derived from calamus ; when the com could 
not get out of the stalk. 6. Another is over- 
wet at sowing-time; which, with us, breeds 
dearth ; the corn in this case never coming up : 
and frequently they are forced to sow summer- 
corn again, where they sowed winter -corn. 7. 
Another bad accident is, where frosts continue 
without snow ; especially in the beginning of the 
winter, when the seed is new sown. 8. Another 
disease is worms ; which sometimes breed in the 
root, upon hot suns and showers, immediately 



* Bat is there any assured instance of wheats or barlej> 
ever degenerating into oats f 
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after the $owiug. And a worm breeds in the ear 
itself; especially when liot euns often break out 
of clouds. 9' Another disease is weeds ; such 
as either choke or over-shadow the cori^^ and 
bear it down, or starve and deceive it of nourlsh- 
raeat, 10. Another is rankness of the corn; 
which they remedy by mowing it after it is come 
vp; or putting sheep into it. 11. Another is* 
the laying of corn with great rains, near, or in 
harvest. 12. Another bad accident is, if the 
seed happen to have touched oil, or any fat 
thing, which has a contrariety with the nourish- 
ment of water.* 

' The remedies for the diseases of corn, are. I. 
To steep the grain before sowing in wine, for a 
while. 2. To mix seed-corn with ashes. 3. To 
sow at the wane of the moon, is thought to 
make the corn sound. 4. It has not been prac- 
tised, but thought of use, to make some mix- 
ture in corn ; as to sow a few beans with wheat. 
5. It has been observed, that to sow corn with 
houseleek is serviceable. 6. Though the grain 
that touches oil or fat, receives hurt ; yet the 
steeping of it in the dregs of oil, when beginning 



• The several diseases of corn should be sought and de- 
scribed, as fully and accurately in the natural history of 
vegetation^ as the diseases of the body in the art of medi* 
cine. 

VOL. II. T 
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to putrefy, which tbey call amurca, is thought to 
defend it against worms. 7. It is reported, that 
to mow com makes the grain larger ; but emp- 
tier, and more husky.* 

Seed of a year old is found best ; that of two 
or three years old bad ; and that which is older, 
quite barren : though some seed and grains keep 
•better than others. The corn which lies lowest 
in the vanning, is the best: and that which, 
when broken or bitten, retains a little yellow- 
ness, is better than that which is very white. 

Of all the roots of herbs, that of sorrel is ob- 
served to strike the deepest ; insomuch as to de- 
scend four /oot into the earth : it is also the 
root tliat longest continues fit for setting again. 
It is a cold acid herb, that seems to love the 
earth, and is not much drawn by the sun. 

Some herbs thrive best when watered with salt 
water; vis. radish, beet, rue, pennyroyal, &c. 
and this trial should be extended to some other 
herbs, especially those that are strong; as Tar- 
ragon, mustard, rocket, and the like. 

It seems strange, that poisonous creatures 

* Much accuracy, jnany judicious experiments, and an 
ample stock of close observations, seem requisite to give the 
necessary light of information -in this matter; for forming 
axioms, and jsare ruleff df phictice. See the Philosophical 
Transactions; the French Memoirs; and the G«rmah 
^phemerides, passim. 
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^bould affect stroDg-smelling, and wholesome 
herbs ; as, that the snake should love fennel ; 
the toad delight under sage ; frogs under cinque- 
foil, &c. but, perhaps, it is rather the shade, or 
other coverture that they affect, than the virtue 
of the herb. 

It would be veiy advantageous to discern of 
what corn, herbs, or fruits, there is likely to be 
a plenty, or scarcity, by certain signa and prog- 
nostics, at the beginning of the year : because 
such as would come in plenty, might be bargain- 
ed for upon the ground; as it is related of 
Thales ; who, to shew how easy it was for a phi- 
losopher to be rich, when he foresaw a great 
plenty of olives, made a monopoly of them. 
And for scarcity, men may make profit in keep- 
ing the old store. Long continuance of snow, 
is thought to make a fruitful year ; and an early, 
or very late winter, a barren year for corn : an 
open and serene winter, an ill year of fruit. 
Other prognostics of the like nature, are dili- 
gently to be enquired after.* 

Great profit may attend any considerable im- 
provement in vegetation : and with this view we 
would recommend the follo\ving experiment. 

* The sare way of obtaining this end^ seems somewhat 
slow and laborioiis, as depending upon an exact meteorolo- 
i;ical history ; which is not, perhaps, at present 
See the author's History of Winds. 
' Y 2 
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1. The makiog of composts of fiallen feaves^ 
river-mud, earth, and chalk. 

2. The inclosing of earth, or sheltering i^ 
from the weather; to enrich it for manure, oc 
the yielding of salt-petre. 

3. The setting of wheat and pease^ instead of 
towing or scattering them with the hand. 

4. The improvement of crops, by steeping the 
teed in pioper saline liquors. 

5. The early raising of pease, cherries, and 
strawberries. 

6. The strengthening of earth; that it may 
yield frequent returns of radishes, parsnips, tur* 
nip8,&c. 

7. The increasing the roots of onions, car- 
rots, radishes, and other of tlie esculent kind. 

8. The sowing the seed of trefoil. 

9. The planting of woad. 

10. The planting of tobacco. 

1 1 . Grafting upon the boughs of old trees. 

12. The quick raising of coppices. 

13. The planting of osiers in wet ground. 

14. I'he preserving of oranges, lemons, ci- 
trons, pomegranates, all the summer. 

15. The sowing of fennel. 

16. The multiplying and dressing of arti- 
chokes. 

17. The fitting of hay, haws, hips, trefoil, 
bramble-berries, woodbine, wild thyme, &c. for 
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jdrewing, instead of malt; aad the using of 
thistles for hops.* 

And there are numerous particulars of the 
like kind. 

Some plants seem to have singularities, or par- 
ticulars different from all others : the olive has 
the oily part only on the out-side ; whilst other 
fruits have it in the nut or kernel. The fir has, 
an effect, no stone, nut, or kernel ; unless its lit- 
tle grains be accounted kernels. The pomegra- 
nate, and pine-apple, among other fruits, have 
only grains distinct in several cells. No herbs 
have curled leaves but cabbage, and cabbage^ 
lettuce.t None have double leaves, one belong- 
ing to the stalk, another to the fruit or seed, but 
the artichoke. No flower has the same kiud of 
spread as the woodbine. This is a large field of 
contemplation ; for it shews, that, in the produc-» 
tion of some species, there is frequently a compo- 
sition of matter that may be greatly diversified ; 
in others, a composition that happens rarely, and 

* Here appear to be several nsefal hints proposed, and • 
mnch greater number intimated. If it were to the present 
purpose^ we could offer several considerations, and a set of 
experiments, that might add light and confirmation to thttse 
thoughts. But that would carry us too far beyond the de- 
sign of these notes -, which is not to execute^ but merely to 
indicate. 

t Consult the botanists for others. 
y3 
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admits of little variety. So likewise, among 
beasts; dogs have a resemblance with wolves 
and foxes ; horses with asses ; hares with coneys, 
&c. So among birds ; kites and kestrels have a 
resemblance to hawks ; common doves to ring- 
doves and turtles ; black-birds to thrushes ; crows 
to ravens; daws to choughs, &c. But elephants^ 
and swine, among beasts ; the bird of paradise, 
and the peacock, among birds, and some few 
others, have scarce any other species like them^ 
We leave the description of plants and their 
virtues to Herbals, or the like books of natural 
history; wherein men have shewn great dili- 
gence, even to a degree of curiosity : for our ex- 
periments are only such as constantly tend to the 
discovery of causes, and the raising of axioms. 
Though we are not ignorant that some> both an- 
cient and modern writers, have also endeavour- 
ed to tread this path : but, to say tlie truth, 
their causes and axioms, are full of imagina- 
tion ; and so infected with received and current 
theories, as, in reality, to corrupt experience, 
and not digest and ripen it* 



• The subject of vegetalion has been considerably culti^ 
▼ated since the time of our author ; but seem» still capable 
of very great improveiBent. It were needless here to refer 
to the common writers upon agriculture, horticulture, and 
^tany ; few of these seem to have understood the meaning 
5 " ' 
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VENERY. 

It has been observed, that profuse venery 
dims the sight ; yet eunuchs also are dim-sight- 
ed. The cause, in the former, is expense of spi- 
ritis ; in the latter, over-moisture of the brain, 
virhich thickens the visual spirits, and obstructs 
their passage, as appears by the decay of sight in 
age, where the diminution also of the spirits con- 
curs as another cause. Blindness likewise pro- 
ceeds from rheums and cataracts. Now in eu- 
nuchs there are. all the signs of moisture, as 
swelling of the thighs, looseness of the belly* 
smoothness of the skin^ &c. 

The pleasure in venery is the greatest of sensi- 
ble pleasures, and improperly compared to itch- 

of the foregoing enquiry, or beginning of a natural and ex> 
perimental history of vegetation, with a view to the disco- 
very of causes and axioms. Those who desire to continue 
the design, may do well to consult the Philosophical Trans- 
actions, the French Memoirs, the German Ephemerides^ 
Malpighi, and Dr. Grew's Anatomy of FUnts ; Mr. Eve- 
lyn's Pomona, Sylva, and Terra, Boerhaave's Chemistry^ 
and Mr. Hale's Vegetable Statics. But the plan of the 
whole design should be enlarged, by the addition of a set 
of new titles, and m^ny new sets of experiments relating to, 
J. the analysis of plants ; it. the improvement of timber ; 
3. the uses of fruits for making drinks and wines ; 4. the 
best ways of treating vegetables for food^ physic^ c lo thing, 
building shipping, &c. &c. 

Y4 
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ing, though that also be pleasing to the touch. 
But the cause lies deep. All the organs of the 
senses qualify the motions of the spirits^ and 
make so many several species of motions^ M,ndk 
pleasures or displeasures^ as there are diversities 
of organs. The instruments of sight, hearings 
taste, and smell, are different in their make, sa 
are the parts of generation : therefore Scaliger 
did well to constitute the pleasure of generation 
a sixth sense.* And if there were any other dif* 
ferent organs and qualified perforations for the 
spirits to pass, we should have more than Eva 
senses. Perbiq}s some beasts and birds have 
senses that we have not ; and the veiy scent of 
dogs is almost a sense by itself.f Agahs, the 
pleasures of the touch are greater and deeper 
than those of the other senses, as we find is 
warming upon cold, or cooling upon heat : for 
as the pain of touch is greater than the ofienceft 
of the other senses, so are the pleasures. It is 
true, the affecting of the spirits immediately, 
and, as it were, without an organ, gives the 
greatest pleasure. This happens but in two 
things, sweet odours and wine. We see the 
great and sudden effect of odours in recovering 



* See Jatob Thomas! aS d« Settsti sexto, rfve Titillationes 
- Venerea. 

+ See Mr. Boyle upon Effluvifi. ' 
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persons that faint; and it is certain, that the 
pleasure of drunkenness comes next to the plea- 
sure of Venus. Great joys, likewise, make the 
spirits move and touch themselves, and the plea- 
sure in venery is somewhat of the same kind. 

It has been always observed, that men are 
more inclined to venery in the winter, and wo- 
men in the summer ;* for the spirits in a body 
more hot and dry, as those of men, ane by the 
summer more exhaled, and in winter more con* 
densed; but in cold and tnoist bodies, as those 
of women, the summer cherishes the spirits, and 
excites them; whereas tbe winter dulls them. 
To abstain or intermit the use of venery in moist 
and well habited bodies, breeds many diseases, 
particularly dangerous impostumations. The 
reason is evideat ; there being a suppression of 
a principal evacuation, especially of the spirits^ 
for which there b scarce any evacuation but in 
venery and exercise : whence the omission of 
either of them causes all the diseases of repleti- 
on.f See the article TkUlatum, 



* Is this obaervation verified ? 

t Tlw lighter part of this subject has been considered 
with great coriosity «by certain authors, but m its grave 
physical part by few. A pre<per history of the venereal 
act requires a sober and careful writer, well versed in phy^ 
«ua1 anatomy, tbe natvral bisfeovy ofanimals, and physic. 
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VINEGAR. 

The turning of wine to vinegar is a kind of 
.putrefaction;* and in making of vinegar, they 
set vessels of wine to the noon sun, which calls 
out the more oily spirits, and leaves the liquors 
sour and hard. So burnt wine is more hard and 
astringent than win^ unbumt. It is said that 
cyder ripens in crossing the line, when wine or 
beer turns sour. Set a rundlet of' verjuice to 
the sun in summer, as they do vinegar, to see 
whether it will ripen and sweeten.f 

* It may be called a real patrefaction, allowing that word 
to stand for a change of one body into another of very dif- 
ferent properties ; but let the common acceptation be guard- 
ed against, which denotes rather the corruption and de- 
struction of a thing, or its becoming unfit for certain uses : 
this is not the philosophical sense of the word. See Boer- 
haave's Chemistry, in the chapter of Fermentation, vinous 
and acetous. 

t The history of vinegar requires many curious experi- 
ments, that might open a new scene in natural philosophy : 
It would certainly point out an uncommon doctrine with 
regard to transmutations. But I know not how, it seems in 
a manner to be overlooked by the generality- of philoso- 
phers, though it must be allowed that Glauber, Becher, 
and Stahl have some original experiments for disclosing its 
nature ; and Boerhaave, jahis Chemistry, has collected to- 
gether many particulars from other authors relating to it 
But the subject enfolds many mysteries that require a strict 
philosophical search^ able to iufonn the vinegar-miiker^ and 
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VXSIOK. 

All globes appear flat afar off: for distance 
being a secondary object of the sight, is not other- 
wise perceived than by more or less light, which 
disparity, when it cannot be discerned, all seems 
one, as it generally is in objects not distinctly 
seen. So letters, rf by reason of the distance 
they cannot be discerned, shew but as a duskish 
paper, whilst all engravings and embossings ap- 
pear plain at some distance.* See the article 
Sound. Sect. XX. 

Both eyes move the same way ; for when one 
eye moves to the nostril, the other moves from 
the nostril. The cause is motion of consent, 
which is strong in the spirits and spiritual parts ; 
yet use will induce the contrary, for some can 



teach hiiD mach shorter and more profitable ways of work- 
ing : for vinegar may be made from numerous cheap mate- 
rials, in a very small compass of time, witliout depending 
upon the sun, which is excessively tedious, and without the 
use of rape, Uc. And it is strange the chemists, and those 
who prepare large quantities of saccharum saturni, which 
requires a large proportion of distilled viaegar> sliould not 
be acquainted with these gainful methods. The chemists 
may, if they please, prepare their vinegar, for this purpose, 
from treacle and water, in a few da^s time. See the articles 
Maturation and Sti^ar. 

* Consult the writers of optics upon tliit head, and Mr* 
Berkley's Dialogues of Vision. 
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cquiut when they will : and the common tradi- 
tion is, that if children be set upon a table with 
a candle behind them, both eyes will move out^ 
wards, as affecting to see the light, and so cause 
squinting.* 

We see more exquisitely with one eye shut, 
than with botb,t because the vital spirits thus 
unite themselves the more, and become the 
stronger. Por we may find by looking in a glass, 
whilst we shut one eye, that the pupil of the 
other dilates. 

If the visual rays meet not in one angle, the 
eyes see double ; for seeing two things, and see- 
ing one thing twice, works the same effect, and 
therefore a little pellet held between two fingers 
laid across feels double. 

Purblind men see best in a dim light, have 
their sight stronger near hand, and can read and 
write smaller than those who are not purblind ; 
because the visual spirits, in the purblind, are 

* There seems to be truth in tliis common observation> 
insomuch that if children are placed in the cradle, ifvhere 
the light comes sideways, it is found to make them squint. 
And the cure is effected by a proper contrivance to make 
them look right before, that the rays of light may strike the 
pupilla perpendicularly. 

•f Do not objects to some people appear also considerably 
larger, when they ilse one eye, than when they use both? 
And what is the physical reaaon thereof? . 
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thinner and rarer than in others/ and therefore 
the greater light disperses them. For the same 
reason they need contracting ; hut heing con- 
tracted, they are more strong than the visual 
spirits of ordinary eyes ; as when we see through 
a level, the sight is stronger ; so it is when we 
^her the eye-lids somewhat close, and it is 
common for those that are purblind to gather 
the eye-'li'ds. But old men, when they would 
read, hold the paper at some distance; for the 
visual spirits of old men unite not, but when the 
object is at some distance from their eyes.* 

When men look towards the sun or a candle, 
they see better by putting their hand a little be- 
fore the eyes ; for the glaring of the light weakens 
the eye ; whereas the light diffused abroad is 
sufficient for vision ; too much light making the 
eyes dazzle, and a perpetual looking against the 
sun would cause blindness. Again, upon com- 
ing out of a great light into the dark, and com* 
ing out of the dark into the light, men seem to 

• Opticians bow generally explain these matters in a ma- 
thematical manner, making the visual rajs> or rays of light, 
to be lines ; the humours of the eye, a kind of glasses; and 
file retina, or expansion of the optic nerve at the bottom of 
the eye, the seat or canvas of a miniature picture thus pro- 
duced, resembling the original object. But to discover the 
^l&cieQt eause aad manner of vision, requires a more physi- 
cal search. 
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bave a mist before their eyes, and «ee ^orse thaa 
after they have staid a little while either in the 
lighter in the dark; for the visual spirits are, 
upon a sudden change, disturbed and put out of 
order, and, till recollected, do not perform their 
function well ; when they are much dilated by 
light, they <:annot -contract suddenly; and wliea 
much contracted bydarkness, they cannot dilate 
suddenly. And excess both of contraction and 
dilatation, if long continued, destroys the organ. 
For as long lookmg against the sun hurts the eye 
by dilatation, so miniature painting, and the 
reading of small letters hurt it by contraction.* 

It has been observed, that in anger the eyes 
become red -; and in biushing, not the eyes, but 
tbeears, and parts belund them. The cause is, 
that in anger, the spirits ascend and grow brisk, 
which is easily seen in the eyes, that are transpa- 
rent, though withal it makes both the cheeks and 
throat red ; and in blushing, the spirits ascend 
to succour both the eyes and the face, which are 
the parts that labour; but then they are repulsed 
by the eyes, because the eyes in shame put back 
the spirits that ascend to them, as unwilling to 



* But the e^e is found to dilate and gradually accommo- 
date itself to a small degree of light, or what is commonly 
called darkness, wiience men have been able to see small 
4>bjects in dark dungeons. 
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look abroad ; for all. men in that passion appear 
dejectedly, and this repulse from the eyes diverts 
the spirits and heat more to the ears and parts 
adjacent.* 

The objects of sight, though' they may cause a 
great pleasure, yet give no pain or great offence, 
unless by memoiy. The play of diamonds that 
strike the eye, indian features of curious colours, 
the coming into a fine garden or room richly fur- 
nished, a beautiful person, &c. greatly delight 
and exhilarate the spirits. The reason \phy the 
effect holds not in. giving oHeuce, is, that the 
sight, being the most spiritual of the senses, has 
no object gross enough to offend it. But tl>e 
principal cause is, that there are no active objects 
to offend the eyes. Harmoniical sounds and dis- 
cords are both active and positive, so are good 
and bad odours, bitter and sweet tastes, too great 
heat and cold to the touch ; but blackness and 
darknessare privatives, and therefore have little 
or no activity! However, they do somewhat 
sadden the mind, though very little. See the 
article Senses. 

. light by refraction shews objects larger as 
well as coloured ; fqr as a shilling at the bottom 
of water appears larger, so will a candle in a 
Ian thorn under water. I have heard that glow- 

* See the aricle Pattions, 
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wormt, iiicladed in glasses, are put into water,' 
to make tbe fish come together ; but whether a 
4iver, having his eyes open, and swimming upon 
his back, sees things in the air, greater or less, I 
am not certain. It is manifesiy wlien the eye is 
in tbe finer medium, and the objectin the grosser, 
^ii^s appear larger : but when the eye is in the 
grosser, medium, and the object in the finer, the 
experiment remains to be tried.* 

It should be well examined whether great re- 
fractions may not be made upon reflections, as 
well as upon direct rays. For example, if you 
put a shilling into an empty bason, then go so 
far from the bason that you caunot see^the shil^ 
ling ; if the bason be now filled with water, you' 
will see the shilling out of its place. Therefore, 
put a looking-glass into a bason of water, and I 
suppose you will not see the image in a right 
line, or at equal angles, but on one side. Per- 
haps this experiment might be so extended, that 
one should see the image, and *not the glass, 
which would seem strange, for then the image 
would appear like a phantom in the air. For 
example, place some strange picture over a cis- 
tern of water, so that you may not see the 
water ; then put a looking-glass into the water ; 
and now if you can see the picture aside, without 

« See Sir Isaac Newton's Optics^ passim. 



i . 
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seeing the water^ it would appear very surpriz- 
ing. They have an old tale in Oxford, that 
Friar Bacon walked between two steeples, which 
was thought to be done by glasses, whilst he 
walked upon the ground.* 

ULCERS. 

- It is noted by the ancients, that in gross or 
impure bodies, ulcers in the legs are hard to 
cure, but in the head more easy : for ulcers in 
the legs require desiccation, which the defluxion 
of humours to the lower parts hinders ; whereas 
ulcers in the head require it not. And in mo- 
dern observation, the like difference has been 
found between Frenchmen and Englishmen, the 
constitution of the one being more dry, and of 
the other more moist : whence, a wound in the 
head of a Frenchman, but in the leg of an Eng- 
lishman, is harder to cure.f See the articles 
SxixUings and Wounds, 



■ * There are many cariosities of this kind practicable, from 
a commanding knowledge in opticsj and the properties of 
glasses, variously figured, disposed, and combined. See 
the writers upon optics, dioptrics, and catoptrics ; and con- 
sider of the proper combinations for the purpose. 

t The enquiry how far the effects of climate and consti- 
tution reach in accelerating or retarding the cures of dis- 
eases, seems not duly prosecuted. Perhaps the remedies 
proper for a disease in one country may so;netimes prove 
VOL. II- Z 
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WATER. 



Wat^r looks blacker when moved, and 
whiter when at rest : because, by reason of the 
motion, the rays of light pass not direct, as they 
do when the water is at rest Besides, splendor 
has a degree of whiteness, especially if there be 
a little repercussion : for a looking-glass with the 
finl b^ind looks larger than a bare glass.* TUsi 
experiment deserves to be carried &rtber, in dis-> 
covering by wl^jeit means motion may binder 
tig|it.t 

It is a thing of great use to discover the good- 
ness of waters. The taste, to such as drink wa- 
ter only, may do somewhat; but other experi-* 
ments are more sure. 1. Tr>' waters by weight, 
wherein you may find some difference, and ac- 
count the lighter the better. 9. Try them by 
boiling upon an equal fire, aqd that which con- 
sumes fastest account the best. 9. Try them in 
several open vessels of equal sides, to see which 



penucioqf in another, as Mems to be the caw of lime-water 
«8ed in England and France. See Memoir, de V Acad. 
An. 1700. 

* Do not all bodies that reflect light strongly look larger 
than those that reflect it weakly ? And is not this owing to 
the diffiitiTe or spreading nature of light, throwing itself 
•at every way ? 

f As by great velocity, niisteadiness, lie. 
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lasts longest without stench or corruptioni and 
that which keeps longest unputriiied account the 
best. 4. Try them by making drinks stronger or 
amalleri with the same quantity of malt, and 
conclude that the water which makes the 
stronger drink is more concocted and nourishing, 
though perhaps it be not so good for medicinal 
use ; and such commonly is the water of large 
navigable rivers, and large and clean stagnant 
ponds, upon both which the sun has more power 
than upon fountains or small rivers* And I con* 
ceive that chalk-water is, next to these, best for 
going far in drink, as this also helps concoction 
if drawn out of a deep well, which thus cures the 
rawness of the water ; but chalky water, towards 
the top of the earth, is too fretting» as appears 
in the laundry, for linens washed with such wa- 
ters wear out apace. 5. The good house-wives 
find a difference in waters for bearing or not 
bearing of soap : and it is likely that the fat 
water will bear soap best^ for hungry water kills 
the unctuous nature of the soap. 6. Judgment 
may be made of waters according to the place 
from whence they spring or come. Rain water 
is by physicians esteemed the finest and best, yet 
it is said to putrefy soonest,* which is likely, be- 

' * Is that nun water apt to corrapt which has by standing 
deposited its sediment, not in a wooden but a clean glass oi 
22 
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cause of the fineness of the spirit ; and in conser- 
vatories of rajn water, it is not found excellent, 
the worse perhaps because they are covered 
above, and kept from the sun. Snow-water is 
held unwholesome, insomuch that the inhabit- 
ants at the foot of snow mountains, by drinking 
of snow water, have great bags under their 
throats. Wellwater, except it be upon chalk, or 
a very plentiful spring, makes meat red, which 
is an ill sign. Springs on the tops of high hills 
are the best, because they seem to have a light- 
ness, and are more pure and unmixed, and bet- 
ter percolated through a great space of earth : 
for waters of valleys, in effect, join under ground 
with all waters of the same level; whereas springs 
on the tops of hills pass through a deal of pure 
earth, with less mixture of other waters. /• 
Judgment may be made of waters by the soil 
whereon they run ; as that upon pebble is the 
cleanest and best tasted ; next, that upon clay ; 
thirdly, that upon chalk; fourthly, that upon 
sand ; and the worst of all is that upon mud. 
Nor should we trust to waters that taste sweet, 
for they are commonly found in rising grounds 
of great cities, and must needs receive much 
filth.* • 



stone vessel^ and been drawn off pare into another vessel 
of the same kind ? 
• This subject of water has been in some measure prose- 
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Water being contiguous to air, cools, but does 
not moisten it, except the water evaporates ; for 
heat and cold have*a virtual transition, without 
communication of substance, but moisture not ; 
and all madefaction requires an imbibition. But 
where the bodies are of such diflferent gravities 
as not to mix, there can follow no imbibition ; 
whence oil lies on the top of the water, without 
commixture, and a drop of water running swiftly 
over a straw, or other smooth body, does not 
wet it.* See the article Air. 

WEATHER. 

It is an observation among countiy people, 
that plentiful years of haws commonly portend 
cold winters. They ascribe it to Providence, that 
reaches even to the falling of a sparrow, and 
much' more to the preservation of birds in such 
seasons. The natural cause may be the want of 
heat and abundance of moisture in the preceding 
summer, which puts forth these fruits, and must 
needs leave a great quantity of cold vapours un- 

cuted by Mr. Boyle, and since by Dr. Hoffman in a great 
variety of jadicious txperinients. See bis New Experi- 
ments and Observations upon Mineral Waters, and Dr. 
Boerbaave's chapter of Water, in bis Cbemistiy. 

^ Is tbis effect wbolly owing to a difference in tbe gra- 
vity of tbe bodies ? See Boerbaave's cbapter of men^tru- 
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dissipated, and thus produces the cold of the fol- 
lowing winter.* See the article Divmatkn. 

WINDS. , 

Meh's bodies are heavier and less disposed to 
iQption when southern winds blow than when 
northern; for when the southern winds blow, 
the humours, in a manner, melt, grow fluid, and 
so flow into the parts, as we see in wood and 
other bodies, which swell with a south wind. 
Besides, the motion and activity of the body 
consist chiefly in the nerves and sinews, which 
relax with a southerly wiiid.t 

WINE. 

It is said they have a way of preparing their 
Greek wines, so as to keep them from fuming 
and inebriating, by adding sulphur or alum> 
whereof the one is unctuous, and the other as- 
tringent ; and indeed those two natures best re^ 
press fumes. This experiment should be trans- 
ferred to other wine and strong beer, by putting 
the like substances to the fermenting liquor, 
which may make them fume and inflame the 
les84 

* See the author's HUtory of Winds. 

* See the author's historj of Liie and Deadi, aii4 historj 
of Winds. 

t Does the way of correcting the Greek wines here i 
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The use of wioe is hurtful in diy or efnaciated 
bodies, but in moist and full habits beneficial : 
for the spirits of the wine prey upon the hidical 
moisturSy as they term it of the body, and so de- 
fraud the anfanal spirits. But where there is 
moisture sufficient or superfluous, wine helps to 
digest and dry it up.* 

WOUNDS. 

It is noted by the ancients, that wounds made 
with brJEUss, heal easier than those made with 
iron: for brass has a healing virtue, whereAs 
iron is corrosive. It were therefore proper to 
have chirurgical instruments made of brass, ra- 
ther than iron.f 



tioned turn upon the use of salphor or «liim in substance, 
or in fume, or acid spirit ? The use of burning brimstone in 
t^e way of match, as the wine-coopers call it, is common, 
and of very extraordinary efficacy, though overlooked by 
philosophers. And the beneficial use of the acid spirit of 
sulphur or alum is a secret in wines that lies in few hands. 
The natural and experimental history of wines is greatly 
wanted, as well for the improvement of philosophy as the 
service of ordinary life. See the article Sugar, 

* There is wanting a solid accoimt of the virtues and 
uses of wines, to be drawn from experience and observation, 
without indulging levities, or running out into encomium 
or invective, 
f Is the ancient observation just, upon which this direo- 
^tion is founded ? For the medicinal virtues of the several 
metals, see Boerhaave's Chemistry, uader the processes 
upon Metals. 
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tt is observed, that a sheep-skin aewly pulled 
offy or . iDvhites of eggs applied to wouods» will 
keep them from swelling or exulcerating, and 
heal them. The cause is a temperate congluti- 
nation ; for both these bodies are viscous, and 
restrain the flux of humours to the part, without 
penning them in.* See the articles Stoellings 
and Ulcers, 

YAWKING. 

It has been noted dangerous to pick the ear 
whilst one yawns ; for in yawning, the inner part 
of the ear is extended, by drawing in the breath, 
as both in yawning and sighing, the breath is first 
strongly drawn in, and t^ien strongly expelled.f 

* Tho method of curing wounds by the first intention 
has not been diligently prosecuted, but rather meets with 
opposition. 

+ Let a nearer approximation be made to the cause, if 
the ^t be sufficiently verified. 



THE END. 



J. CUNDEE, PRINTER, 
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